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VIEWS, NEWS AND INTERVIEWS. 
The total number of employés in the 
Thomson-Houston factories on January 1, 


1883 was 45. On January 1, 1892, this num- 
ber had increased to 3,492. The weight of 
apparatus shipped by this company in 1888 
amounted to 8,000,000 pounds. In 1891 


these figures had reached 40,000,000 pounds. 





A bill has passed the State Senate and is 
pending in the Assembly which seems to 
give the New York Board of Electrical Con- 


trol the power to grant permission to corpo- 
rations to erect overhead electrical wires. 
This should be done under the proper con- 
sideration for the rights of the lighting 
companies. 





iulein Elizabeth Barnewitz, a young 
Polish telephone girl of great beauty, ran 
into Mehle’s shop for firearms on Thursday 
and asked for a loaded revolver. Herr 
Melle suspected that something was wrong, 
and loaded the revolver that he sold her with 
blank cartridges. She went directly to the 
rooms of her lover, with whom she had quar- 
relled, but he was out. She crawled under 
the bed and there fell asleep. When she 
awoke, her lover was asleep in bed. She 
crawled out, put the revolver close to his 
breast, and fired three times. Believing that 
she had killed him, she ran away, leaving the 
revolver on the bed. When her lover recov. 
ered from the shock he made a complaint 
which led to her arrest. At her trial Herr 
Mechle appeared unexpectedly and told the 
ory of the blank cartridges, which was 
borne out by the full chambers of the re- 
volver which the girl left on the bed. She 
was discharged from custody by the Police 
Justice, after having promised to make up 
her quarrel with her lover. 





llenry Guy Carleton’s fad, when not en- 
gaved in writing plays on the Thompson 
Street Poker Club, is chemistry and electric 
experiments. 


Mary Hopkins, a mute inmate of the 
Wayne County almshouse, and between 40 
and 50 years of age; was sent there about six 
years ago, Three years later she suddenly 
lost her speech. It was decided that she 
was suffering from paralysis of the vocal 
The current from an electric battery 
was applied and after about a month’s treat- 
ment the matron was surprised, on entering 
the mute’s room one morning, to be greeted 
by a loud “hello” from Mrs. Hopkins. 


cords, 





‘Mr. Thomas A. Edison has given satis- 
factory assurances thatif that double-barrelled 
electric trust goes through, his talking doll 
will have nothing to say against it.”—N. Y. 
Evening Telegram. 





Mr. R. H. Chittenden has recently pub- 
lished some interesting deflections of the 
magnetic needle during the continuance of 
a tornado in Minnesota in 1890. His ob- 
servations showed very clearly that the 
needle served as a galvanometer to indicate 
the proximity of the storm-cloud one or two 
hours before its near approach. This is an 
important line of investigation. 


The Rochester Post, during the recent 
meeting at Buffalo, said that the electric light 


men were discussing everything in their line 
‘from the arc down.” Not bad; but not 
too often, it is getting old. 


On the Law of Hysteresis. 





ABSTRACT OF DISCUSSION ON MR. CHAS. P. 
STEINMETZ’S PAPER, READ BEFORE 
THE AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS. 





The Chairman asked Mr. Steinmetz 
if, in his experiments and tests, he had 
determined whether or not there was any 
real foundation in fact for the distinction 
which Professor Ewing has drawn between 
the molecular friction, which he calls ‘‘ static 
hysteresis,” and the real time-lag, which he 
denominated ‘‘ viscous hysteresis.” 

Mr. Steinmetz: Ireally am not yet prepared 
to answer the question whether viscous or time 
hysteresis exist or not. My tests in only one 
set of determinations gave me an increase of 
hysteretic loss with increasing frequency, 
which seems to point to the existence of a 
viscous hysteresis. For if a viscous hyster- 
esis exist, it would show by an apparent in- 
crease of the coefficient of hysteresis, with 
increasing frequency. But most of the tests 
do not show this, 
but give the same 
coefficient of hys- 
teresis for different 
frequencies, Atany 
rate, if there exists 
such a_ time-hys- 
teresis— which I 
shall try to find out 
—it follows the law 
of the 1.6 power 
also. But, I think, 
only at much higher 
frequencies than 
those I have used 
in my tests, can we 
hope to meet with 
viscous — hysteresis. 
I hope to be able at 
a future meeting to 
give more detailed 
information on this 
and some _ other 
phenomena con- 
nected with the 
magnetic hysteresis. 

Mr. E. Ken- 
nelly said that he 
had observed the 
same law in the case 
of one sample of 
wrought iron taken 
by a_ ballistic 
method, and anoth- 
er sample of 
wrought iron taken 
by wattmeter meth- 
od, both giving the 
eight-fifths power, 
though he did not 
know what the ex- 
act value of the co- 
efficient 7 was in 
those particular in- 
stances. He thought 
it very puzzling to 





plain English, only those conversions where- 
by the sum of the latent heat of the universe 
increases. According to this law of entropy, 
if the complete conversion of one form of 
energy into another is possible, the opposite 
conversion is not completely possible. Or if 
we convert a certain amount of one form 
of energy into another form of energy, and 
this back again intothe first form of energy— 
which we call a cyclic conversion of energy 
—we do not get back the original amount of 
energy, but less, and a part of the energy 
has‘been lost; that means, converted into and 
dissipated as heat. Therefore, no complete 
cyclic conversion of energy exists, but by 
any such cycle the amount of available en- 
ergy bas decreased by that fraction that was 
converted into heat. 

In none of these cyclic conversions of 
energy, so far as I know, was the law known 
which determines and analytically formu- 
lates the loss of energy by conversion into 
heat. The electro-magnetic cycle is the first 
one wherein the law of hysteresis, this law 
of dissipation of energy by heat, finds an 
analytical formula- 
tion. In the alter- 
nating electro-mag- 
netism we have such 
a cyclic conversion 
of energy from elec- 
tric into magnetic 
energy and back. 
Magnetism _repre- 
sents a certain 
amount of stored up 
or potential energy. 
As long as the mag- 
netism increases, 
electric energy is 
transferred from the 
electric current and 
converted into 
potential magnetic 
energy. While the 
magnetism de- 
creases, potential 
magnetic energy is 
reconverted into 
electric energy, and 
appears in the elec- 
tric circuit as elec- 
tromotive force. 
But the full amount 
of energy is not 
given back to tlie 
electric circuit, but 
less by that amount 
that has been con- 
verted into heat by 
hysteresis. Hence 
the law of hysteresis 
is the dependence 
of the integral of 
entropy in the elec- 
tro-magnetic cycle, 
upon the intensity 
of magnetization, 
and therefore of in- 
terest. 

Dr. M. I. Pupin 


understand what Fie. 1.—Herap or Execrric LignHtep Buoy agreed that hystere- 


that peculiar frac- 
tion  eight-fifths 
means. It is rather . 

too high and unwieldy a fraction to be 
understood at a glance. But whatever its 
inner meaning may be, its outward and 
visible indications are clear enough, because 
if you double the flux density in a piece of 
iron you will treble the energy which is con- 
sumed in it per cycle, by Fystevests, inde- 
pendent of the energy that is consumed in it 
by eddy currents. 

Mr. Steinmetz: This law of hysteresis is 
of interest from another point of view: 
We all know, now, that energy is always 
the same and iadestructible, and merely 
changes its form and appearance, which we 
call the law of the conservation of energy. 
But this law of conservation of energy needs 
a certain restriction or, rather, addition, be- 
cause every conversion of one form of energy 
into another is not possible, but only those 
where the value of a certain integral, called 
by Clausius the ‘‘entropy,” is positive, or, in 
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sis is only a special 
case of the irrever- 
sibility of natural 
processes. It is only a special case of the 
general law which was first announced by 
the late Professor Clausius, that the en- 
tropy of the universe is tending toward a 
maximum, Asinevery process there is a cer- 
tain amount of energy converted into heat, the 
amount of heat in the universe is continually 
increasing. Professor Rankine made a guess 
as to how miany years would elapse before the 
whole energy of the universe will be con- 
verted into heat, when there wil] be no life, 
no natural phenomena, excepting heat vibra- 
tions. It is very far off yet. Closely con- 
nected with magnetic hysteresis is the so- 
called electro-static hysteresis. Researches 
in this field have not been carried far enough 
to speak with definiteness, but it is beyond 
doubt that if you polarize a dielectric and 
depolarize it again, a certain amount of 
heat is developed. One of the obstacles to 
(Continued on page 37.) 


THE PROTECTION OF LIGHT. 





ELECTRIC LIGHTING OF BUOYS IN NEW 
, YORK HARBOR, 





Comparatively few people, other than 
those directly interested in the subject, have 
apy idea of the difficulties experienced by 
vessels desirous of entering the harbor of 
New York, or of the magnitude of the 
works established and maintained by the 
government for the safe guidance and pro- 
tection of shipping interests in this, Ameri- 
ca’s greatest port of entry. 

Standing on the point of Sandy Hook and 
letting the eye range over the beautiful 
stretch of water comprising the lower bay, 
it seems hard to believe that out of the en- 
tire distance from that point to the shore of 
Coney Island, about seven miles, there are 
only two narrow channels through which 
vessels of average draught can pass, and 
only one which can be used by the larger 
ships, such as the transatlantic steamers. 

Such, however, is the case, the entire bot- 
tom being covered by treacherous shoals and 
sandbars, and necessitating the use of no less 
than 80 buoys, 18 lighthouses and two light- 
ships to mark the dangerous localities and 
proper channels to be followed. 

There are, of course, several channels 
open to sailing vessels and others of light 
draught, but of the two principal channels, 
that known as the ‘‘Swash Channel” is the 
more direct, and is used on that account by 
most of the coasting vessels and others of 
medium draught; but the deep draught ves- 
sels are obliged to take the longer and less 
direct route through Gedney’s Channel, and 
it is here that a vast amount of time and 
money has been expended in making this 
chief gateway to the city safe and easy of 
access. 

Up tothe Fall of 1888, the entrance to 
Gedney’s Channel was practically closed at 
night, having no distinguishing marks, ex- 
cept unlighted buoys, and although very 
nearly in range with the Princess Bay Light, 
near the head of Raritan Bay, this light is at 
a distance of about 13 miles, and aside from 
its liability to be obscured in even mod- 
erately thick weather, the danger of steering 
by compass through so narrow a channel, 
in which the tide constantly varies in 
strength and direction, was such that ves- 
sels arriving after dark preferred to anchor 
outside the bar and wait for daylight before 
undertaking its passage. 

In 1888, however, in view of the great in- 
crease during recent years in the number, 
draught and speed of ocean steamers enter- 
ing this port, together with the demands of 
commerce, the government went into the 
matter very thoroughly, and a system of 
improvements was started which to-day, 
after an expenditure of over $2,000,000, has 
resulted in opening up a highway to the 
city 1,000 feet wide, with a depth of 80 feet 
at mean low water, through which vessels of 
the deepest draught can safely enter the 
harbor and proceed at once to their docks, at 
any hour of the day or night. 

Owing to the constant changes in the 
course of the channel, from the action of the 
tides, it became a somewhat difficult prob- 
lem to decide as to what was the best 

method vf clearly defining its limits until 
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such time as range lights from the shore 
could be brought to bear accurately enough, 
and from such points as would ensure the 
safety of a course depending solely upon 
them for guidance. 

After much careful investigation, and 
taking into consideration the peculiar re- 
quirements of the case, it was finally de- 
cided that a buoy in the form of along spar, 
having its lower end securely shackled to an 
anchor or heavy sinker resting on the bot- 
tom, would be best adapted to withstand 
the effects of heavy seas and floating ice, 
and least liable to be displaced or broken by 
collisions with passing vessels. This being 
determined, the next important question 
was the manner in which the buoys were to 
be lighted, and here again electricity came 
promptly to the front. It being clearly dem- 
onstrated that electric lights on the buoys 
would prove entirely satisfactory, so far as 
the brilliancy of the light itself was con- 
cerned, experiments were immediately in- 
stituted to give the best means of conveying 
the current from the shore to the buoys a 
practical test. 

In this emergency the experts of the 
Bishop Gutta Percha Company, of New 
York, were consulted, and they lost no time 
in getting up an armored cable containing 
two copper conductors insulated with gutta 
percha, of which an experimental line was 
laid from the lighthouse depot at Tompkins- 
ville, Staten Island, to a spar buoy near the 
Robbins Reef lighthouse, a distance of about 
6,000 feet. The buoy was fitted with an 
iron cage at the top, enclosing a heavy glass 
jar containing the lamp, and, after a variety 
of tests at different seasons and at varying 
states of the weather, a system was finally 
adopted suitable to the conditions prevailing 





Fic. 2.—SEcTION OF ORIGINAL THREE 
CoNDUCTOR CABLE. 


in Gedney’s Channel, and upon the approval 
of the Lighthouse Board, the necessary prep- 
arations for the erection of a permanent 
plant were promptly begun, aud in Novem- 
ber, 1888, the entire system was in opera- 
tion. In consideration of the fact that the 
buoys in Gedney’s Channel are, at the present 
time, the only ones in the world lighted by 
electricity, a few words in relation to the 
means adopted to accomplish this result may 
prove of interest. The channel marked by 
these bouys is 1,000 feet wide and about 
6,000 feet long, the inner, or shore end being 
about 2°/ statute or 244 nautical miles north- 
east from the point of Sandy Hook. 

Two lines of heavy armored three con- 
ductor cables, manufactured by the Bishop 
Gutta Percha Company, are laid from the 
Ifook Beacon to junction boxes, one on 
either side of the channel, and situated near 
the inner buoy on their respective sides. 
Spliced to these main cables, inside the 
junction boxes, are three separate single con- 
ductor cables of lighter make, connecting 
the three buoys on either side of the channel, 
which are located about 2,000 feet apart, 
with the mainline. One of these single con- 
ductor cables is spliced at the lower end of 
each buoy with the cable running up to the 
lamp, this wire being laid in a deep slot in 
the side of the buoy, and covered and pro- 
tected by a strip of wood fitting closely over 
it and let in flush with the outer surface. 

The buoys themselves are about 50 feet 
long and are made of a species of juniper 
wood found in the dismal swamp of Virginia, 
this timber being selected on account of its 
buoyancy and straightness of growth. They 
average from 10 to 12 inches in diameter at 
the top and bottom, and 1514 inches at the 
largest section, and are shackled at the bot- 
tom to a cast-iron sinker, weighing 4,500 
pounds, 

The protecting cage, in which the incan- 
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descent lamp is set, is composed of flat iron 
ribs, riveted to two iron bands encircling the 
spar, with a third ring at the top of the 
cage which serves as a handje. The upper 
part of the ribs and the top ring are turned 
so as to present the edge to the lamp, thus 
securing greater strength and obscuring the 
light as little as possible. 

The lantern itself, which fits securely in- 
side this cage, consists of a circular base and 
stout framework of brass, having curved 
panes of thick glass in the sides, and seg- 
mented panesat thetop. It is so constructed 
that it can be lifted bodily out of the cage, 
thereby bringing away everything liable to 
need repair or other attention. Three short 
legs attached to the bottom ring fit into holes 
in brass ears riveted to the ribs, and the lan- 
tern is secured in place by two hinged screw 
clamps, which are also secured to the ribs, 
The accompanying illustration gives an ex- 
cellent idea of the appearance of the entire 
apparatus when in position. 

The lamp is rated at 100 candle-power, 
and the carbon is extra heavy and has three 
loops in the center, designed to give a dis- 
tribution of the light as uniform as possible. 
One terminal wire of the lamp is connected 
to the bars ofthe lantern, and the other is 
carried through an opening having an in- 
sulated bushing and connected with the core 
of the cable. One of the armor wires of the 
cable is soldered to a rib of the cage to insure 
a complete circuit through the core of the 
cable, the lamp and the lantern and frame to 
the cable armor. 

In the first cable laid, which was designed 
especially for the work by the Bishop Gutta 
Percha Company, and a cross-section of 
which is illustrated herewith, the conductor 
consisted of a strand of seven copper wires 
of equal diameter, giving a combined cross- 
section of +¢%5 of a square inch, and equal in 
conductivity to a solid wire ;4; of an inch in 
diameter. The conductors were insulated 
with three coatings of pure gutta percha, 
and over this was laid a bedding of 
tarred jute and the armor which, in 
the three conductor or main cables, con- 
sisted of 16 No. 6B. W. G. wires, and in 
the single conductor cables of 12 No. 9 B. 
W. G. wires. 

These cables, as originally laid, have given 
excellent service, and, considering the very 
bard usage to which they have been sub- 
jected, are still in first-class condition. The 
main difficulty that has been experienced is 
from mechanical, and, in many instances, 
malicious injury done the cables, principally 
from vesse]s anchoring in or near the channel 
and getting the cables entangled in their 
anchors. 

In these cases the cable has been lifted 
from the bottom, and instead of being freed 
and allowed to drop back into position, has 
been deliberately chopped through and left 
for the lighthouse tender to pick up and 
splice together. 

There is no redress to be had for this kind 
of work, even if the guilty parties are 
known, as the courts have decided against 


the cables and in favor of the vessels anchor- 


ing, which they continue to do, although 
warned against it by a large sign on Sandy 
Hook, which can be seen in the daytime and 
by ared segment set in the .Hook beacon 
which covers the cable territory at night. 
Since the service has been inaugurated, 
several improvements in minor details, 
which experience has shown to be of value, 
have been made, and to-day the entire work- 
ing of the plant is as near perfection as it 
can be brought, considering the difficulties 
to be contended with. The original heavy 
lantern has been changed for a lighter one, 
and straight glass bas been substituted for 
the curved panes first used, so that they can 
be more readily replaced if broken, The 
lamp is also so adjusted as to enable it to be 
taken out without removing the entire 
frame, if necessary, although the lantern 
can still be lifted out as formerly, if desired. 
The color of the lights has also been 
changed, or rather, they have been differ- 
ently located, those on the starboard side of 
incoming vessels being now all red and 
those on the port side all white, instead of 
alternating, as they were originally. 
** As an instance of the hard usage to which 
the buoys and lamps are sometimes sub- 
jected, and the excellence of the service ren- 
dered under those conditions, it is only nec- 
essary to mention that during the severe 
storm of January last the ice surrounding 
the lamps was as thick as a good sized bar- 
rel, and the weight of thisice, combined with 
the heavy sea, was sufficient" to keep the 
buoys for the greater part of the time com- 
pletely under water. In spite of this, and 
regardless of the mass of ice surrounding 
them, the lamps continued to burn brightly 
and without injury, and, as often as they 
could manage to get their heads above water, 


were plainly visible from the shore of Sandy 
Hook, a distance of nearly three miles. 

The three years’ practical demonstration 
of the feasibility of this system of lighting, 
and in view of the excellent results attained 
therefrom, the only drawback being, as_be- 
fore stated, from mechanical injury to the 
cable itself, it was decided, a short time ago, 
by Capt. Henry F. Picking, U. S. N., rank- 
ing officer of the Third Lighthouse District, 
and his able assistant, Lieutenant-Com- 
mander C. H. West, under whose super- 
vision the details of the work have been car- 
ried out, that in order to insure the best 
results in the future it would be advisable to 
substitute a still heavier armored cable than 
the one now in operation, at least at the 
channel end of the line, where it was most 
liable to injury. 

Accordingly, the Bishop Gutta Percha 
Company received an order for about 18,000 
feet of new cable which would fill these re- 
quirement&, and have turned out an article 
which, it is hoped, will prove durable enough 
to warrant its adoption throughout the entire 
system of coast lighting. 

The new cable, a longitudinal and cross 
section of which is here shown, is similar to 
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Fic. 3.—LONGITUDINAL AND Cross SECTION 
oF LATEST THREE ConDUCTOR CABLE. 


the first one in so far as the conductor wires 
and insulation is concerned, this part having 
proved entirely satisfactory. 

Over the first or inner armor is a bedding 
of strong tarred hemp saturated with a 
bituminous compound, designed to keep the 
zinc of the galvanized wire intact and so pre- 
vent rusting. This again is covered bya 
second iron armor, which is wound on with 
a ‘‘short lay,” in order to reduce as far as 
possible its tendency to kink when dragged 
from position by the tide, anchors or other 
causes, When finished the whole cable is 
treated to a bath of hot bitumen, and is then 
ready for laying. 

After passing Fire Island Light the first 
objective point of incoming steamers is the 
Sandy Hook lightship, which is situated 
eight miles from the point of Sandy Hook 
and about five miles from the entrance of 
Gedney’s Channel. This entrance is marked 
by two buoys, one of which is a ‘‘ nun” and 
the other a whistling buoy, both being 
placed here as a means of extra precaution 
in case one should break loose or be dis- 
placed in any manner. . 

From this point the course is west north- 
west, one-quarter west, for a mile and a balf 
through Gedney’s Channel, and to a point 
from which an alignment can be obtained 
with the Point Comfort and Waackaack 
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beacons on the Jersey shore. From here 
the course is west by south through the 
main channel for a distance of 34¢ miles 
which brings you inside the Hook and in 
line with the South Beacon and Sandy Hook 
Light. A short run, northwest by west, one. 
quarter west, from here and the Conover and 
Chapel Hill beacons come into line, and by 
keeping them directly astern a straight 
course can be laid to a point just below the 
Narrows, from whence it is plain Sailing 
through the upper bay and into the North 
river. 

Sandy Hook itself, on which is located the 
power station for the electric plant, the proy- 
ing grounds for heavy ordnance and several] 
other important government works, is a sand- 
bar of most peculiar formation, and the con- 
stant changes in its outline from the force of 
the tides and sea is a source of much trouble 
and anxiety, especially to the officers of the 
Lighthouse Board. The strong current 
from the Hudson coming down the bay is 
met by that from the Shrewsbury river, and 
together they sweep past the point of the 
Hook with a force that cuts away the sand 
from one place and piles it up in another in 
the most erratic fashion. A person can 
stand at one point and jump off into 50 feet 
of water, while at another it is possible to 
wade 100 yards from shore without encoun- 
tering a depth of more than five feet. 

The lighthouse authorities are now build- 
ing a large bell tower as near the point of 
the Hook as is considered safe, and are put- 
ting solid concrete foundations under it, 
but at the same time have so arranged that 
it can be moved back at any time if the 
water encroaches too far, as it is extremely 
liable to do. 

The steam fog horn, which is situated on 
the eastern side a short distance below the 
Hook beacon, is now so near the shore that 
it is considered unsafe, and an appropriation 
has recently been made to build another 
plant of the same kind further back, to be 
used in case of accident to the present one. 

‘These same tide eddies, combined with the 
heavy swell prevailing off Sandy Hook, fur- 
nish a large element of difficulty to be over- 
come in making repairs to the cables when 
necessary. This work is generally done 
from one of the lighthouse tenders, except 
in heavy weather, when it is customary to 
use a large cargo boat, as it can be handled 
more readily and with less danger of break- 
ing the cables. When first laid, and for 
some time thereafter, the splices were made 
by the employés of the Bishop Gutta Percha 
Company, but latterly the men at the station, 
who from the first have shown great interest 
in the work, have become so proficient that 
they are able to handle all the necessary 
repairs themselves, and this has proved a 
great advantage, not only in the matter of 
time and expense, but also from the fact that 
oftentimes they have been called upon to 
repair a break in bad weather, and have 
been able to do the work while tossing on 
a sea that would compel the average lands- 
man to “‘ give it up,” together with whatever 
else he had with him. 

The matter of raising a cable successfully 
in order to make a splice, is by no means an 
easy matter, as they are frequently found to 
be covered with from six to eight feet of 
sand, causing a very severe strain in raising 
and requiring great care to avoid breaking. 
It generally takes about three hours to splice 
one of the single conductor and four hours 
for one of the triple conductor cables. 

In August, 1889, the Hook beacon on 
Sandy Hook was connected by wire with 
the buoy station, and since that time an 
electric light of 150 candle-power has been 
used here. This is increased by the lens in 
the beacon to 3,000 candle power. 

The power station on, Sandy Hook, from 
which the current is supplied for the buoys, 
is a model of efficiency, and no trouble of 
any kind has been experienced here since 
the plant has been in operation. Every part 
of its equipment is of the best, and no effort 
has been spared to insure the best results. 
All the working parts are in duplicate, and 
the failure of the lights through any acci 
dent to the steam or electric plant is simply 
out of the question. The station itself is a 
compact and substantial brick building, two 
stories in height, with a one-story brick ex- 
tension containing the boilers. These, of 
which there are two, are of the upright 
tubular type, with a heating surface of 180 
square feet and a grate surface of 15 square 
feet. The average pressure of steam carried 
is 84 pounds with a daily consumption of 680 
pounds of coal. The engines are of the 
Armington & Sims horizontal automatic 
type, and for high speed engines are marvels 
of adjustment, being absolutely noiseless, 
and running with the regularity of a chro- 
pometer. They are of about seven horse- 
power, the cylinders are six inches in diame- 
ter with a seven inch stroke and are run at 
880 revolutions per minute. 

Running at this speed, a person could 
stand within two feet of them without being 
aware, so far as sound is concerned, that 
there was an engine anywhere in the vicinity. 

The entire electrical outfit is of the Edison 
system, and was furnished by the Edison 
Manufacturing Company, of New York. 
The dynamos are continuous current com- 
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,ynd wound machines making 1,720 revo- 


Jutions per minute, and generating a current 
of 23.5 amperes with an electromotive force 


at terminals of 160 volts. From the dyna- 
mos the wires are led to the testing and 
ewitchboard, which is fitted with all the 
ssary resistances, safety plugs, indica- 
tors testing instruments, etc. From here 
they pass out and are supported on a line of 
substantial poles to the beach, a distance of 
avout 1,500 fect, where they are connected 
to the cables. 

The cost of the entire plant, including a 
naphtha steam launch built purposely for at- 
tending the buoys, was $19,530, and the 
average operating expenses per month are 
about $100. 

The average efficiency of the entire sys- 
tem, taking the total number of lights for 
every night of their first two years of 
service, and deducting therefrom the time 

y of them were out of order, from what- 
ever cause, leaves the percentage of perfect 
service rendered 93.61, which, on the whole, 
is a most excellent record. Now that the 
yfticers and men at the station have acquired 
their experience in working the cables and 
buoys, and the fact that a heavier cable has 
been laid, which will be less liable to 
d ge, the record for the next two years 
should be even better than that already 
shown, and it seems reasonable to infer that 
the excellent results already obtained will 
eventually lead to the general adoption of 
this system of lighting throughout the 


service 


nec 


—_——_ om 
ceident in the Niagara Falls Tunnel. 


‘ty feet of the roof of the Niagara Falls 
ulic tunnel fell on the 2d inst., and 
isly injured five of the workmen, one 
hom is reported as likely to die. It is 
| that the timbering used to support 
of collapsed. 
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The South Knows Us. 
1e of the many pleasant reminiscences 
the late Convention is the experience 
related on the train returning from Buffalo, 
Mr. Chas. E. Bibber, general manager of 
Consolidated Electric Manufacturing 
Company, of Boston, Mr. Bibber had 
ision to go through the South in connec- 
with his business and he desired to con- 
a certain electrical journal which he 
had been informed contained something of 
ial interest to him. He went to all the 
rical supply dealers and manufacturers 
representative city of the South and 
iested to have shown him a copy of this 
iin electrical paper, and met with the 
versal response that the paper in question 
not received, but that they could show 
him a copy of the ErecrricaL REVIEW. 
=_ 


PERSONAL. 


ieut. F. B. Badt, of Chicago, was a met- 
litan visitor last week. 
‘lr. Frederic Nicholls, of Toronto, was 
ng the visiting electrical men in New 
rk last week. 
ectrical Engineer J. P. B. Fiske now 
full charge of the designing and con- 
tion of all stationary motors, electric 
ts, electric locomotives, etc., for the 
mson-Houston Motor Company. He is 
of the bright lights in this field. 
‘ir. Henry Hine, general manager of the 
uley Electric Manufacturtng Company, 
Pittsfield, Mass., one of the ablest prac- 
il electrical men of the day, was a New 
rk visitor last week, renewing acquaint- 
e with hosts of friends in the metropolis. 
lion, A. B. Uline, vice-president and gen- 
\| manager of the Hudson River Telephone 
ipany, and Col. W. Dunlap Sargent, 
president and general manager of the 
v York and New Jersey Telephone Com- 
iy, leave Thursday of this week on a two 
ynths’ trip to Nassau and Cuba. 
President Daniel F. Lewis, of the Brook- 
n City Railroad Company, resumed his 
duties on Monday morning after a two 
ecks’ absence, during which time he inves 
ligated electric equipments in various parts 
f the country. An order was given for 250 
tric motors, but nothing was decided 
pon as regards engines, which are to be 
used in various power houses which this 
/mpany will erect for its extended lines. 
ir. Lewis and E. W. Bliss, of the execu- 
tive committee, traveled in company and 
covered about 2,500 miles. It was the 
longest time Mr. Lewis has been absent from 
his post during the eight years he has been 
connected with the company. In the elec- 


tric equipment of the Brooklyn City Railroad 
many of the cars now running will be util- 
ized, though they will have to be strength- 
ened somewhat, and electricity will be first 
applied on Hamilton avenue and on Third 
avenue to Fort Hamilton.—Brooklyn Life. 








ON THE LAW OF HYSTERESIS. 

(Continued from first page.) 
the commercial introduction of the conden- 
ser is its getting hot. Some think it gets 
hot on account of the convection currents 
which are passing between the plates of the 
condenser by means of the air currents and 
the dust that is in the air; butif you use 
paraftine so that it will prevent those convec- 
tion curreuts, you will observe heat devel- 
oped in the paraffine which must be attributed 
to the same cause which develops heat when 
iron is magnetized and demagnetized ; that 
is hysteresis. Polarization and depolariza- 
tion of paraffine, and, in fact, any other 
dielectric, is not a _ perfectly reversible 
process. 

Dissenting from Mr. Steinmetz, he believed 
thoroughly in Professor Ewing’s view, that 
in very low magnetizations the act of maguet- 
izing and demagnetizing is practically re- 
versible, and that when a high point of sat- 
uration, say, 24,000 or 25,000 lines per 
square centimetre is reached, the loss due 
to hysteresis does not increase. After 
that the iron does not receive any stronger 
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much more independent of that of primary 
current and primary electromotive force. It 
is caused by the combined action of the ip- 
Stantaneous values of primary and of sec- 
ondary current, and the secondary cur- 
rent, again, is induced by the magnetism. 
Hence, the result will be, if a sudden 
change of impressed electromotive force 
occurs and produces a sudden change of 
primary current, just as suddenly as the 
opposite change of the secondary currents 
will take place, so that the resultant mag neto- 
motive force of both combined currents will 
not change perceptibly, but practically inde- 
pendeut of eitber current, will alternate 
freely in sinusoidal waves, in spite of avy 
difference in the wave shape of primary and 
secondary current from the sine law. 

Mr. Kennelly suggested that it would be 
preferable to employ the word impedance, 
instead of inductance, because an inductance 
is a henry and an impedance is an ohm, and 
he thought it a pity to confuse the two ideas. 

Mr. Steinmetz: I intentionally used the 
term ns following a proposition 

M4 = C 





Fig. 4.—SinGLE Conpuctor CABLE. 


magnetization. The additional lines of force 
after passing the saturation point are due tu 
the increased magnetization of the air itself, 
and that magnetization is practically rever- 
sible. Mr. Steinmetz had found out an in- 
crease, independent of the degree of satura- 
tion. He thought there was a discrepancy. 
Unfortunately, Mr. Steinmetz had not dis- 
cussed his method so that one can examine 
it critically. 

Mr. Steinmetz: The method used in my 
tests was the well-known electro-dynamom- 
eter method, as explained in the paper, 
with some slight modifications to insure the 
greatest possible exactness in the results. 
With regard to the difference between open 
circuited and fully loaded transformers (re- 
plying to a criticism), I did not say that the 
wave of the primary current in the trans- 
former under full load resembles the sine 
wave more than with open circuit, for that 
would have been wrong. What I said was, 
that the wave of the magnetism and of the 
resulting magneto-motive force in the trans- 
former under full load resembles more the 
sine wave than it does in the open circuit 
transformer. 

Suppose the impressed electromotive force 
at the terminals of the transformer differs 
from the sine shape, differs even consider- 


which I read once, I do notremember where, 
but which seemed to me so highly commend- 
able, that 1 should like to see it introduced 
in practical engineering. Indeed, the 
“‘coefticient of self-induction” gives all the 
information needed for determining the elec- 
tric phenomena in inductive circuits. But 
everybody will concede that it is a tedious, 
cumbersome work, from the ‘coefficient of 
self-induction” to calculate, for instance, the 
instrument corrections for a whole set of 
tests made with somewhat differing frequen- 
cies. _ Besides, 1 think it will be some time 
before the ‘practical electrician” will 
handle the ‘‘coefficient of self-induction” 
just as easily as he now does ohms and 
amperes. Let us consider somewhat closer 
the phenomena in an inductive circuit. Ifa 
sine wave of alternating current flows 
through an inductive circuit, a certain elec- 
tromotive force is consumed by opposing 
electromotive forces. 

First, by the electric resistance of the cir- 
cuit, an electromotive force Z, is consumed, 
which is proportional to the current C, with 
a coefficient of proportionality, R, which is 
called the true or ohmic resistance, or, in 
short, the veststance of the circuit. 

This electromotive force is of equal (but 
opposite) phase with the current C: 
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Fie. 5.—TeENDING AN ELEctTRIC Buoy. 


ably ; then the primary current, which at 
open circuit represents the resulting mag- 
neto-motive force, will differ much less from 
the sine shape than the impressed electro- 
motive force, being smoothed out and round- 
ed off to a very great extent by the heavy 
self-induction of the open circuit transformer. 
For in the moment of any sudden rise of the 
impressed electromotive force already asmall 
rise of the primary current and. therefore, of 
the magnetism will induce sufficient count- 
er electromotive force to make a rapid in- 
crease of the primary current impossible. 

Hence, in the open circuited transformer, 
the wave of the magnetism will resemble 
the sine wave more than the wave of im- 
pressed electromotive force. But, neverthe- 
less, it must differ from the sine wave if the 
impressed electromotive force differs from 
sine shape. 

Quite different in the transformer at full 
load. Indeed, its apparent self-induction is 
essentially decreased and the primary cur- 
rent will, therefore, resemble the shape of the 
impressed electromotive force, and differ 
from the sinusoidal form, much more than 
for open circuit. 

But at full load the wave of magnetism 
and of resulting magneto-motive force is 





Then by the action of the changing mag- 
netic field of the circuit an electromotive 
force, H, is consumed, which lags one-quar- 
ter of a phase, or 90 degrees, behind the cur- 
rent, and is proportional to the current C, 
with a coefficient of proportionality 7, which 
I call the inductance of the circuit. 


2 

This inductance, J, is of equal dimension 
with the resistance R, hence measured in 
ohms also. 

This inductance, J, is proportional, also, to 
the frequency of the alternating current. 
Hence, if I call the inductance for 100 com- 
plete periods per second the normal induct- 
ance I,, for any other frequency J the in- 
ductance is simply 


I= dq, 





100 
Now, the ‘‘ norma) inductance” is a con- 
stant of the circuit just as well as the “‘re- 
sistance” or the ‘‘coefficient of self-induc- 
tion,” and only depends upon the latter by 
the equation, 


9 = 200 x L, 
only that ‘‘inductance” is measured in ohms 
also, therefore most easily combined with 
the resistance. 
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Nebraska City, Neb.—The Water and 
Light Company of Nebraska City; capital, 
$300,000. Promoters, E. E. Anderson, T. 
T. L. Watson, W. 8. Downs. 


South Creede, Colo.—The Creede Electric 
Light and Power Company; capital stock, 
$50,000. Promoters, Jno. H. Poole, Wm. 
S. Barber, Jno. F. Flintham. 

Little Falle, N. ¥.—The Little Falls 
Electric Light and Power Company; capi- 
tal, $80,000. Promoters, James H. Ives, 
W. F. Lansing, Geo. O. Oppel. 

Highlands, Colo.—The Longmount Elec- 
tric Light and Power Company; capital, 
$50,000. Promoters, Robert H. Porter, 
Irving R. Darrow, E. A. Arbuchle. 

New York City.— Wright Universal Elec- 
tric Company, (incorporated in W. Va.); 
capital stock, $5,000,000. Promoters, Wm. 
Wright, Julius Hirshfield and Andrew Mori- 
son, of New York. 


Buffalo, N. ¥.—Buffalo and Niagara Falls 
Electric Light and Power Company; capital, 
$100,000. Promoters, Geo. Urban, Jas. A. 
Robart, Daniel O’Day, Edward Michael and 
S. E. Muchey, of Buffalo, N, Y. 


Seattle, Wash.—Puget Sound and Alaska 
Commercial Company; capital, $25,000. 
Promoters, Lester Turner, Lawson Ingels, 
E. L. Skog, Jno. Hill, of Seattle, Wash., 
and Jno. D. Boyd, Duluth, Minn. 


Enightstown, Ind.—Knightstown Elec- 
tric Light Company; capital, $10,000. Pro- 
moters, Geo. W. Williams, John S. Patterson, 
S. E. Test and Harry Watts. Incorporation 
papers sent to G. W. Williams, Knights- 
town, Ind. 

Seattle, Wash.— Union Electric Company; 
capital, $1,000,000. Promoters, J. M. 
Frink, C. P. Stone, Jas. McWilliams, M. L. 
Wright and T. H. Tyndale, Seattle, Wash. 
Incorporation papers sent to E. C. Kilbourne, 
P. O. box 506, Seattle, Wash. 

Menomonie, Wis.—Menomonie Electric 
Light and Power Company; capital, $30,000. 
Promoters, E. Marks, A. H. Johnson, A. 
Quilling, F. B. Wilson, L. 8. Tainter, F. E. 
Fiitcher, J. D. Hills. Incorporation papers 
sent to J. D. Hills, Menomonie, Wis. 

Tacoma, Wash.—Tacoma Mint and Man- 
ufacturing Company; capital, $200,000. 
Promoters, Erasmus Bennett, Topeka, Kan.; 
Jackson Hunt, Jas. B. Rowley, Isaac H. 
Durbarow, J. M. Hayes, W. P. Bonney, W. 
H. Hollis, C. L. Hosker, all of Tacoma. In- 


corporation papers sent to Erasmus Ben- 
nett, Tacoma, Wash. 








The combination of the resistance—which 
determines the electromotive force of equal 
phase with the current—with the inductance, 
which determines the electromotive force 
lagging one-quarter phase behind the cur- 
rent, is the ‘‘impedance,” or ‘apparent 
resistance.” 

Hence, 

Impedance= V (Resistance)*+(luductance)® 

The quotient of inductance and resistance 
is the angle of difference of phase between 
current and impressed electromotive force. 

Inductance 








tan g= —— 
Resistance 

You see, it is easy to make a person under- 
stand that he has in an alternating current 
circuit two kiods of resistances, a ‘*‘ resist- 
ance” which consumes energy and an 
**inductance” which does not consume 
energy, and make him calculate the apparent 
resistance or ‘‘ impedance” as the hypothe- 
nuse of a right-angled triangle, with resist- 
ance and inductance as catheds; while the 
coeflicient of self-induction will frighten the 
‘* practical man” still for quite a while. 

On the other hand, ‘‘inductance” is more 
convenient than *‘ coefficient of self-induc- 
tion,” because expressed in the same dimen- 
sions as resistance, in ohms. 

I used the term ‘‘normal inductance,” 
because in reducing the readings I found it 
much more convenient than the use of the 
**‘ coefficient of self-induction,” and, there- 
fore, recommend its use, 








Published at13 Park Row, 


P. O. Box 8829. NEW YORK. 








EDITOR: CHARLES W. PRICE. 


ASSOCIATE EDITORS: 
STEPHEN L. COLES. 
ROBERT H. READ. 


REGISTERED CABLE ADDRESS: 
““ ELECTVIEW,” NEW YORK. 


“©1646 CORTLANDT,” TELEPHONE CALL. 

















BOSTON OFFICE: 
W.! BARKER, Room 29, 620 Atlantic Ave. 


WASHINGTON OFFICE: 
GEO. C. MAYNARD, 1409 New York Ave. 


CHICAGO OFFICE: 
MERWIN J, BULKLEY, 435 The Rookery.” 
EUROPEAN OFFICE: 
CHARLES FFRENCH, Editor for Europe. 


HOTEL VICTORIA, 
Northumberland Ave., Charing Cross, London, W. C. 


Cable Address: : - “* Electview,”’ London. 
Telegraphic Address: Ffrench, ‘Victoriola,’’ London. 


ADVERTISING DEPARTMENT, 
H. T. RICHARDS, Manager. 

















PATENT BUREAU, 


ROBT. H. READ, Manager. 


Patents Erocures in United States 
foreign countries. Searches, 
Investl joo and Reports on Valid- 
ity and ringement. 











SUBSCRIPTION TO THE 
ELECTRICAL REVIEW. 


One Year, United States and Canada, - $3.00 











One Year, Foreign Comntrice, - - 6.00 
Single Copy. - - - - - .10 
ANNOUNCEMENT. 


Address all communications and make all 
money orders and checks <= to order 
of E.ecrricaL REvIEw, Box 3329, 
New York. 


No attention will be paid to communica- 
tions for the Review without the name and 
address of the writer. 


NEW YORK, MAR. 12, 1892. 





















CONTENTS. PAGE. 
Views, News and Interviews.............++0+...- 35 
On the Law of Hysteresis.............-.ee+e00- 35 
The Protection Of Light...........:scss0s esccse 35 
Accident in the Niagara Falls Tunnel........... 37 
Ee EE MINOT OI: cov dccncccesecuvieeese coese 37 
POPSOREE....cccccce covcccccccccccsesc cocssccceve 7 
New Corporations. ......ccccceee . 200: secccccees 37 
Alternating Current Motors.............5+... +. 38 
Bind WOrGS. 00.22 ccvccocccccccccccccccccsocccce 39 
The Invention of the Telegraph............. cone & 
Well Deserved Than we pebmeneteereeenes shes geees 39 
Vriendly LOttekBsccccccccsccccsccccccccccccsccece 39 
Tolephomic NEWS... 0000. coccsvecccvescssecceccs 40 
The Brush Lamp Wins Again.......... «oo. @ 
Queen & Company......... 40 
Broad Aluminum Patent. 40 
Edison Ceiling a Outs 40 
The Record 40 
The Delany Crowfoot Z 41 
The Knapp Motor........ 41 
A New Ceiling Pendant Cut-Out ........... 41 
The Wenstrom Company.............---..- ° 41 
The Wood Arc Cut-Out Box.........66.---s00-05 41 


The Siemens & Halske o_o Company, Chi- “ 


anaes anneieserorhearereerareesseivesioe 
Telegraphic censeces SSS Ateensesieeks eveverovesss 41 
Literary........ COC CoO CCs Cececerccees ¢.00 voce 41 
Testes POW 2c cccccccce cccccccoccccscesccces 42 
A Model Mine uipment 42 
Prof. Thomson's Latest Work 43 





Electric Light News . 43 
The Thomson-Houston oon som 's Big Order.. ‘2 





The American Engine Company................ 4 
IE PIR iecsasceedecesenceescvces 44 
‘* Alternate Current Motors”’....... ....++ 45 


_——— ayo ned for ge evage peagees “i i ! 
he Proposed ‘o and St. Louis roac 

Kindred ah 48 
Electrical Patents........... penietewtmnivnnes ones 48 








INDEX OF ADVERTISERS. 


COVER PAGES. 
American Electrical Works. . 












antes Brass C: 

Brus lectric xvii 
Crocker-Wheeler Motor C i 
Day's Kerite I 1 xviii 
a g lectric Cable Co...... xviii 


Jewel Belting Co..............-- dhabacrewete 
SD Bs a Ee WE veecce ccece coccccecce xviii 
Keasbey, Robert A...........s00.-000 eoee XVili 
Link Balt Engineering Co... hecsenemmendee vee 
Moore, Al PEE resebibe spreoree xviii 
New England Butt Co.......... ii 
Noye §, Oo., MEE Wi tedhecedesocdceertedas xviii 
duchies) ot meatevesseers ood ia xviii 
Phosphor Bronze Smelting "eens xvii 
Schuyler Electric Co.. xvii 
— ox Electrical O0.cccssesceceeceees i 
Van Nuls, ©. 8. .ccccccccccccceseccccccccccccs i 


ELECTRICAL REVIEW 


ens Mfg. Co....+++- COnid awe vodues i 

ie dey -alttedesretaddesecneReee i 
Weston En — Dhis agenrreite <saekapaes i 
Wilmot & Hobbs Mfg. Co. .......0...seeeees xviii 


INSIDE PAGES. 


Allis & Co., Edward P.. A oeees 
American Bell Telephone Co - xiv 
— Casualty Insurance and Security 


AS ERa Ae ROeMb ded s CHK aciotsewensveces xiii 
American Electric Elevator Co........:..... xiv 
American Engine Co... .......-+- ssceeeees ix 
PEE. cssccnvesesces Sceescorcvoccesese vii 
IR cl ncvdses coadapenceoeseeehs vii 
Barnes Oo. W. FB. & FJORD. .cccce ccccccccsee x 
UE Bien iccccesscesceew seosseceses 34 
Ween PS MRIS OO... ccccccsecccccece 34 
Belknap Motor Co........00..ssccccesccccce xiv 
Benedict & Burnham Mfg. Co.............++- iii 
Bishop Gutta Percha Co...........cseeeesees iii 
Brill SE thtidsninssnccerteeeesonss. #56 vi 
Buckeye PP EMPrcceccee-coccseseevee eee xiv 
ON IE CP ces: cccccesse cor sccve: es x 
“CO. & C.” Electric Motor Co......... ..cees uF 

x 





Central Electric Co.. 
Church & Sleight. 
Cralle & Co., 

Cutter, George. 
Dixon Crucible Go...... 
Dwight Slate MachineGo.......... 













Edison General Electric Co.............++++- iv 
Electric Engineering & Supply Co........ xii 
Electric Merchandise Co........ .. ....e0+ iii 
Electric Secret Service Co.........sseseeeees vé xi 
Electro-Light Engraving Co..... ....... owe = 
EE, Cioiieicsctes sey seseseccenseee vili 
Empire China Works........0+.seeeee.seeee viii 
Eureka Tempered Oopper Co. ............ x 
Evans Friction Cene Co...............- viii 
Do ee vii 
Falls Rivet & Machine Co............eeseeeee xiii 
Fletcher & Fletcher Electric Co ° xiv 
Fort Wayne Electric Co ........+... ° xvi 
p= wha _— EE ae xiv 
Pi riksdin ipvinadevieecedtouteesh dew x 
Greeley ‘% Tg SEO ED Brccccscesescscovesces xi 


Heinen, Jones & Cadbury - 
Harrisbur vey © and Machine Works... vi 
Hill Electric Co., W.S........+ . vii 
Holmes, Booth & Haydens 
Hummler, Au 





Imperial Porcelain Works. ‘ 
Independent Bung Co........... (ab Ceonwes xi 
 axeniinkyeisiveveeseucess sede vi 
TC cccveseseae veerse sceneet vii 
Law Telephone Co............ccccccesssoeee 34 
Ss a Se ix 
Leffel & Co., James.. pa! Grearan xiii 
Lehigh V: alley Creosoting ee s,s deseae x 
Leonard a So. a 4 vi 
E,W ievicosdsdtccevcoscsesceseseces xi 
Merchant & Co iA RC LKERSEREOCEN sieves xiii 
McCreary Electrical Specialty Co........... Vi 
National Electric Mfg. Co... ....s00..seeee- xv 


New York & Ohio Co 


New York Beng ent and j od Co 
acne 2 & Co. 


Q 

Reddaway & Co., F.. 
Ridlon & Co., Frank. 
Royce & Marean.... 
Sargent, J.B 








Sawyer-Man Electric Co 
Schieren & Co., Chas. A 34 
Short Electric Railway Co........0...-e008 viii 
Soler Carbon & Mig. Co.......ccsccccscceses xiv 
 Mipiinndeds ssracccaevtecees vii 
Sperry Electric Mining Machine Co......... ix 
0 eae vii 
Stanley Electric Mfg. Co ............csccee. ix 
Thomson-Houston Electric Co.......... .... Xvi 
a & we Deebaibbuiens gapeeeeieensdulndene vi 
EEE TE cotawarreves seeebensscabas vii 
addeli- Entz — Pe veiativercumacind. x 
EE BE Cn cnsencce coscesveccecons iii 
Washburn & eon PID. Seti citacnecwate ix 
II, on civ csesecess oveceseexces xiii 
Western Electric Co.. xiv 


Westinghouse Electric & Mfg. Go. Voneuew seis iv 
West Shore R. R. o08 
Weston Electrical Seana C ‘0. Veanne 
Wheeler Condenser & Engineering Co 





Williams & Potter..................- a 
Wood, Jr., John......... . 2 
Woodhouse & Rawson say oon 
Wyckoff, Seamans & Benedict..... ........ 34 





The competent electric railroad engineer 
is not found wanting a job these progressive 
days. Any street railway manager who is 
not studying the question of electric traction 
with a view to turning his horses into pasture 
and adopting electricity is not alive to the 
signs of the times. 





The man fitted by ability, integrity and 
experience for the presidency of the con- 
solidated Edison and Thomson-Houston in- 
terests is Chas. A. Coffin, of Boston. If he 
is willing to accept, the appointment should 
be made and would carry with it a confidence 
that no new and unfamiliar name could 
possibly possess. 





A few more of the many kind words about 
its Decennial Number are published in the 
Review. Subscribers say they like the 
REVIEW, and will read it ’till ‘‘ Gabriel blow 
his trumpet,” and patrons of our advertising 
columns endorse it as a particularly valuable 
medium. These are things that all should 
make a note of. 








A membership in the National Electric 
Light Association carries with it immunity 
from the dangers of the ordinary mortals. 
Witness the falling of the roof of the Niagara 
Falls tunnel on the 2d inst., only six days 
after the visit of some 300 members to this 
work. It is now stated that there is danger 
of the entire roof collapsing. 


The Decennial Number of the ELEcrrt- 
cAL REvIEw, issued February 20, 1892, 
met with a welcome that was almost over- 
whelming. Although the price, 25 cents per 
copy, was two and one-half times our regu- 
lar price, the demand for it has been unpre- 
eedented in electrical jourvalism, and every 
mail to usis freigkted with orders, congratu- 
lations and well wishes of a tone that leaves 
no doubt of the sincerity of the writers. 

We think the Decennial Number will be- 
come of greater value as the years pass, 
and every electrical library in this country 
and Europe should have one. Although we 
printed en immense edition, orders already 
in would indicate that the demand will over- 
top our expectations; therefore, every one 
desiring a copy of this number should order 
without a moment’s delay. 








It is likely that Philadelphia will soon 
grant some of the traction companies per- 
mission to change from horses as motive 
power and put up trolley wires, and the 
probabilities are that inside of a year all the 
street car lines in the Quaker city will be 
operated by electricity. 

Notwithstanding all the ancient “‘argu- 
ments” that are so often resuscitated to do 
duty as stock bugaboos, the ‘‘trolley ” seems 
to win its way with a persistency that is 
admirable. 





We would call the attention of our read- 
ers to an interesting article on the electric 
lighting of buoys, which is published in this 
issue. When the immense amount of ocean, 
river and harbor traffic centering in New 
York harbor is remembered, any work 
which adds to its safe conduct becomes of 
interest. The electric current, as usual, has 
been called upon to play its part in this in- 
stance, and an important part it is, too. The 
government officers who have had in charge 
the experiments of lighting buoys by elec- 
tricity have attained success in their efforts, 
and we may now look for important devel- 
opments in the adaptation of this valuable 
innovation to all our large harbors and many 
ports. 





The decision of the National Electric 
Light Association to hereafter hold but one 
meeting a year is a wise one. In the early 
days of the Association it was advisable, 
and almost necessary, to hold _ semi-an- 
nual meetings, in order that the great 
amount of pioneer work required could be 
accomplished. Now that this organization 
is a sound and firmly established institution, 
and considering that time is so valuable an 
element to the central station man, one 
meeting a year to which nearly every one 
can come seems to be the proper thing. The 
National Electric Light Association is doing 
a noble and influential work and is enjoying 
the pleasure of success. Now is a good 
time for central station men to join its 
ranks, 





The hazy ideas that many people have of 
the character of the electric current was ex- 
emplified the other day by the defense set up 
in a suit which the Municipal Electric Light- 
ing and Power Company, of St. Louis, 
brought against an individual whom they 
allege stole current from their circuit by 
using a shunt across the wire to the meter. 
The defendants raised the point that ‘‘ elec- 
tricity cannot be stolen inasmuch as to steal 
there must be transportation, which is impossi- 
ble in the case of electricity, as it is not in any 
wise under control, and, therefore, not the 
goods, property or effects of any one.” The 
Judge adjourned the case in order to thor- 
oughly consider the matter. The fact that 
the Judge could not render a decision with- 
out leaving his seat shows either that the 
wording of the law concerning theft in Mis- 
souri is very defective, or that His Honor 
would do well to consult some primer of 
electricity at once. Electricity is a manu- 


factured product and en as much property, 
in the fullest sense of the term, as is flour, 
illuminating oil, or any commodity which 
requires the expenditure of money, brains 
and labor in its production. 


March 12, 1899 


ALTERNATING CURRENT MOTORS. 


It will pay those who are interested in 
transmission of power by alternating cur- 
rents to read the admirable paper of William 
Stanley, Jr., published in this issue of the 
ELeEcTRICAL Review. It contains an ip- 
structive discussion of the difficulties which 
surround a successful alternating current 
motor. It also describes in detail the con- 
denser motor patented by Messrs. Stanley 
and Kelly, a short description of which was 
published in the ELECTRICAL REVIEW for 
July 25, 1891. Mr. Stanley promises that 
at an early date a rotary current motor oper- 
ated from a single two-wire alternating cur- 
rent circuit—the joint invention of himself 
and Mr. Kelly—will appear. They have 
discovered means of phasing or splitting a 
simple alternating current so that a rotation 
of magnetism can be effected from energy 
furnished by a two-wire circuit. Such a 
motor would undoubtedly meet with a warm 
commercial reception if possessed of high 
efficiency. Presumably this is a commuta- 
torless motor. Efficient alternating motors 
having commutators have already been pro- 
duced. Inthe Review of October 3, 1891, 
was described a motor invented by Mr. 
Charles 8. Bradley, whose name is familiar 
in alternating current work. A clever feat- 
ure of this invention was the elimination of 
self-induction by raising the counter-electro- 
motive force of the armature circuit. It is 
said that the self-induction can be entirely 
eliminated from the armature by this method 
and that the motor operates with high com- 
parative efficiency. A hard knot to untangle 
in commutated motors operative under the 
great fluctuations of electromotive force 
present in an alternating circuit is the spark 
and heat at the commutator, and herein re- 
sides a feature of great value in the so-called 
rotary current motor—the magnetism rotates 
without commutation—and the circuits are 
never opened except to start up or shut 
down. With such motors, as generally de- 
signed by the various inventors—Tesla, 
Bradley, Dobrowolsky and Haselwinder— 
more than two wires are needed to deliver 
the energy over the line and to the motor 
circuits. 

A plan has been proposed by which a 
simple alternating current delivered by two 
wires is lagged by a transformer and the 
lagged current used in combination with the 
main current to create a rotation of mag 
netism. What method Mr. Stanley pursues 
remains to be seen. It has been claimed by 
Dobrowolsky that the three-wire alternating 
system does not require a greater amount of 
copper in proportion to energy delivered at 
the motor shaft than the two-wire direct. 
It would be interesting to know whether the 
claim is unassailable. If correct, the two- 
wire system would not offer any advantages 
unless the motor can be operated with as 
high an efficiency as a polyphase motor— 
since the only saving would exist in the 
expense of the support and maintenance of 
the third wire upon line. 

An interesting portion of the paper and 
discussion is that relating to the much 
maligned synchronous motor. No one has 
yet shown, so far as we know, that the syn- 
chronous motor does not offer a perfectly 
practical solution of the problem of trans- 
mission of power when large units are to be 
handled. The over-loading bugbear should 
be ruled out of court. If the machines are 
of a capacity to meet the maximum demand, 
obviously they cannot be thrown out of 


step ; and it is an easy matter to start them by 
gradually climbing from zero to working 
speed. In reality the engine is responsible 
for the difficulties met with in synchronous 
motors, rather than the motor itself. If the 
movement of the engine were perfectly 
uniform, much of the trouble would dis- 
appear. For small units or local service, 
where the load may vary within wide limits, 
these motors without torque regulation and 
starting devices would be barred. 

The alternating motor is a broad-gauged 
question. Let us have a few more papers 
like Mr. Stanley’s from the inventors who 
are on a still hunt for the best type. 





There is probably $800,000,000 invested 
in electrical work in this country. This 
immense industry is, in addition, extending 
into new fields every day. 
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KIND WORDS. 





LEADING ELECTRICAL HOUSES TESTIFY TO 
THEIR APPRECIATION OF THE ‘“‘ ELEC- 
TRICAL REVIEW” AS AN ADVER- 
TISING MEDIUM AND AS AN 
EXPONENT OF ELECTRICAL 
SCIENCE. 





The ELECTRICAL REVIEW has received a 
great many letters from the electrical houses 
of the country. Some of these were in re- 
sponse to an inquiry as to what they thought 
of the Decennial Number of the ELEcrrRIcAL 
Review. Wethink our readers, one and 
all, will be interested in these communica- 
tions, as this is something that will not 
occur again for ten years: 

FROM THE MCCREARY ELECTRICAL SPECIALTY CO., 
NEW YORE. 

Accept our hearty congratulations on your tenth 
anniversary, and thanks for the beautiful and 
artistic Decennial Number of your excellent journal. 





FROM THE ELEKTRON MFG. CO., SPRINGFIELD, MASS, 

We wish to congratulate you on that Decennial 
Number. It is, all in all, the greatest combination 
of good things that we have ever seen. Electrical 
progress can, perhaps, be shown in no more strik- 
ing manner than to compare this with the issues of 
ten yearsago. We hope that the next ten years 
of the Review will be even more successful. 





FROM THE E, P. GLEASON MFG. CO., NEW YORE. 


The Decennial Number of your esteemed journal 
bas just come to hand and is in every way an issue 
of which you may feel proud. We take this oppor- 
tunity to express our appreciation of the Revizw 
as an advertising medium, and to wish you many 
happy returns of the day. 





FROM THE W. 8. HILL ELECTRIC CO., BOSTON. 
In reply to your letter of the 26th, will say 
that your birthday gift in the shape of the De- 
cennial Number of the Revigw was duly ived 


ELECTRICAL REVIEW 


hesitation in saying that you have done yourselves 
proud. This is just as good as my saying that you 
are out of sight of competitors. 





FROM MR. GEO. B. SHAW, OF THE NATIONAL ELECTRIC 
MANUFACTURING CO., EAU CLAIRE, WIS. 

One of the most conspicuous illustrations of the 
marvelous developments during the past 10 years 
of the uses and applications of that unseen and in- 
comprehensible element, familiarly known as elec- 
tricity, is the appearance of your Decennial Number 
of the ELecrricat Review. 

The book is a work of art, considered from every 
standpoint; the historical and statistical data are 
valuable, and the descriptive matter intensely in- 
teresting, and it gives me much pleasure to com- 
pliment you upon your Decennial publication. 

I congratulate you upon the success which you 
have achieved in the field of electrical journalism, 
and hope that at the end of another decade you 
may issue another Decennial Number of the Review, 
which shall be a veritable cyclopsedia of technical 
information and historical data. 





FROM MR. JARVIS B. EDSON, NEW YORK. 

I wish to acknowledge receipt of Decennial Num- 
ber of the ELecrrica. Review, the perusal of which 
has caused me much pleasure, owing to its achieve- 
ment in high class journalism. 





FROM THE BALL ENGINE CO., ERIE, PA. 
Answering yours of the 26th, in regard to your 
birthday gift, the Decennial Number of the Etec- 
Tric Review, would say that we certainly can say 
that it is one of the handsomest issues we have ever 
seen, andisa credit to the paper. We wish you 
continued success. 





FROM THE POND ENGINEERING CO., ST. LOUIS, MO. 

Permit us to congratulate you on your Decennial 
Number, just received. It a work of art reflecting 
the greatest credit on yourselves. 





FROM THE FALLS RIVET & MACHINE CO., CUYAHOGA 
FALLS, OHIO. 

Your Decennial Number of the Review is at 

hand, and after looking it over we desire to com- 

pliment you and to say it is one of the handsomest 





and very much appreciated. 

in our extended experience we have never yet 
had the pleasure of seeing the equal of this edition. 
From an artistic point of view it is a model, and 
from @ business point of view incomparable. 

We trust that the next ten mile post will find you 
as much in advance as between now and ten years 


ago. 





FROM CHAS. A. SCHIEREN & CO., NEW YORK. 


We have received a copy of your Decennial Num- 
ber, and have read it with very great pleasure. We 
think it is very nice, indeed, and it does you very 
great credit. 

We wish you abundant prosperity for the next 
ten years and more. 





FROM THE AMERICAN ELECTRIC ELEVATOR CO., NEW 
YORK. 

We are in receipt of your favor of the 26th inst., 
vud also the Decennial Number of the Review. 
‘his number is certainly the handsomest journal 
we have ever seen published. 

Your excessive modesty prevents you from prais- 
ing your own work, but we are glad to adopt the 
words which you put in our mouth. 





FROM THE EVANS FRICTION CONE CO., BOSTON. 

Yours of the 26th inst. received, together with 
your birthday gift to us—Decennial Number of the 

ECTRICAL Revigw—which is found freighted with 
excellence, and we would say that you have sent us 
‘the handsomest issue ever produced in electrical 
journalism, Modesty in no way prevents us from 
saying such a thing. 





FROM F. P. LITTLE & CO., BUFFALO. 

Replying to yours under date of February 26, beg 
to say that we consider your Decennial Number of 
the ELecrricaL Review one of the handsomest 
issues that we have ever seen. The evident pains 
which you have taken and the results that you have 
obtained are a great credit to you, and we feel sure 
that the electrical people generally, and Buffalo- 
nians particularly, cannot help but admire the 
ability and good judgment shown in getting up this 
very handsome Decennial Number. 





FROM THE SHIPMAN ENGINE CO., BOSTON. 

Replying to your esteemed favor of February 26, 
would say that we take pleasure in stating that 
your Decennial Number of the Review is one of the 
handsomest class papers that it has been our pleas- 
ure to look through. It is admirably got up in 
every way and is really a work of art. 

We desire to extend to you our congratulations 
for the first ten years of your existence, and trust 
that the next ten years will beeven more prosperous 
and satisfactory than the last, and we are confident 
that you deserve it. 





FROM MR. R. B. COREY, OF THE ELECTRIC CONSTRUCTION 
AND SUPPLY ©O., NEW YORK. 


Iam in receipt of your superb issue of February 
20, in which you celebrate your tenth birthday. 
The Ward arc lamp t, which appeared 
on your third back cover so artistically, testifies to 
my appreciation of your number. I have endeav- 
ored hastily to digest its contents, and have no 





producti in the way of electrical papers that we 
have ever seen. 


FROM MR. W. T. WILSON, OF BICKFORD & FRANCIS BELT- 
ING CO., BUFFALO, N. Y. 


Your favor of the 26th ult. is at hand and we de- 
sire to say that we congratulate you most heartily 
on your Decennial Number of your paper; it cer- 
tainly is as handsomely printed and as finely gotten 
up in every respect as any paper we have ever seen. 
We were so well pleased with it that we gave your 
Mr. Richards an advertisement for the coming year. 
We would like to have it displayed to the best ad- 
vantage in the space we have contracted for. 





FROM MR. RALPH L, SHAINWALD, OF THE STANDARD 
PAINT CO., NEW YORK. 

A copy of your Decennial Number duly reached 
us, and we regard itas one of the best papers we 
have seen issued for along time, and beg to con- 
gratulate you upon its completeness. I beg to offer 
you our siucerest wishes for the continued success 
of your publication. 

The writer might add that he has just returned 
from a trip to California, and on the train between 
Ogden and Portland, Oregon, met a gentleman, not 
at all connected with the electrical industries, but 
a searcher after knowledge, and found him reading 
a copy of your paper, in which he was greatly in- 
terested. It is evident your paper is pleasing its 
readers. 





FROM THE NEW YORK & OHIO CO., WARREN, OHIO. 


We are in receipt of your Decennial Number 
of the ELectricat Revigw and must say that it is 
the handsomest issue ever produced in electrial 
journalism. We wish to thank you for your gift 
and hope that the next ten miles will bring even 
better results than the last. 





FROM THE BRUSH ELECTRIC CO., CLEVELAND, OHIO. 

Your letter of the 26th is received, also the De- 
cennial Number of the Exrecrricat Review. We 
certainly think you have prepared a very handsome 
issue for your birthday number, and from its ap- 
pearance we should say that the REVIEW was 
healthy and in good spirits. We reciprocate your 
good wishes and hope that you may be blessed with 
success and prosperity in the future. 





FROM THE NOVELTY ELECTRIC CO., PHILADELPHIA, PA. 

We have your favor of February 26th, and note 
contents. We entertain a brotherly feeling for every 
one who is grubbing for a living in this world, and 
especially to yourself do we extend the hand of 
friendship, coupled with our compliments on your 
success in placing before the electrical fraternity a 
paper which in point of general get up is worthy of 
first rank, and an enduring monument to the brains 
and pluck of its worthy president. 





FROM THE EDISON MFG. CO., NEW YORK. 

With keen appreciation we acknowledge your 
birthday gift, the Decennial Number of the ELEc- 
TRICAL Review of which it is impossible to say any- 
thing too good. 

The pace which you have set at the ten mile post 
is a rapid one, but we are confident that the char- 
acteristic energy of the Review will enable it to be 
surpassed by the time the next landmark is reached 

You have our cordial wishes for continued pros- 
perity. 


The Invention of the Telegraph. 
To THe Epriror oF ELEcTRICcAL Revirw: 

In your recent very attractive special 
issue, I found an article entitled ‘‘ The Tele- 
graph in America.” 

History, to be of real value, must embody 
no statement other than facts, and, too, not 
only those of importance, but all having any 
bearing upon the subject. Now, then, can 
your contributor reconcile, with a desire to 
write real history, an absolute omission from 
his article of any mention whatever of the 
part, in the invention of the electric telegraph, 
borne by my father, the late Alfred Vail? 

It is possible that he may consider my as- 
sertion susceptible of modification, for he 
does mention Alfred Vail as ‘ operator of 
the Baltimore office!” 

I can imagine no other reason than igno- 
rance of the real history of the early days of 
the telegraph (for which there is no excuse), 
which could permit him, by this allusion to 
ignore, yes even worse than ignore, the credit 
due Alfred Vail, who, becoming the partner 
of Morse, béfore the patent for the telegraph 
was applied for, furnished the means to 
obtain that patent, and, too, to continue the 
experiments and to send Morse to Wash- 
ington for the purpose of obtaining an ap- 
propriation from Congress by which to con- 
struct a line from Washington to Baltimore, 
to publicly and practically demonstrate the 
value of the telegraph. 

Not only this, but Alfred Vail took Morse 
to the house of his father, Judge Stephen 
Vail, at Morristown, N. J., in which he 
spent the winter of 1837-8, his time being 
largely spent in painting the portraits of 
membersof the family. During this time Al- 
fred Vail, finding it impossible to reconstruct 
the crude instrument devised by Morse, and 
in the construction of which he had ex- 
hausted whatever of mechanical ability he 
possessed, invented the so-called ‘‘ Morse 
alphabet” of dots and dashes and the appa- 
ratus by which combination resulted the 
electric telegraph, the same in every respect, 
except in modification of shape, this day as 
it was when it came from the brain and 
hand of Alfred Vail, and not those of Morse. 

Upon the passage of the bill appropriating 
$30,000 to build the line from Washington 
to Baltimore, Morse was appointed superin- 
tendent and Alfred Vail assistant superin- 
tendent of the government line, and as such 
were, when the business finished, acting as 
the ‘‘ operators.” 

Morse’s means were extremely limited, and 
it was those furnished by Alfred Vail and 
his father that produced the telegraph and 
enabled Morse to go to Washington. On the 
8d of March, 1843, the day in the night of 
whigh the bill was passed, Morse wrote to 
Alfred Vail, then in New York, “ Jf the 
bill fails to pass to-night, I shall return to 
New York without a dollar in my pocket.” 

Surely all men, and especially those writ- 
ing history, should be desirous of giving 
credit where it is due and it seems to me, if 
any name at all is worthy of being mentioned 
as that of the inventor of the electric tele- 
graph, it should be that of him who was the 
actual inventor. 

There is an evident disposition on the part 
of many who write of the history of the 
telegraph to ignore the claims of Alfred 
Vail, but there is a rapidly growing senti- 
ment that the time has come when the claims 
of Morse as the inventor should be probed, 
and Jam very curious to ascertain which of 
the constituent parts—the alphabet, the record- 
ing receiver and the key of the telegraph—it 
can be shown 8S. F. B. Morse, in the slightest 
degree, invented, or even participated in the 
invention of. 

I am yours very truly, 
STEPHEN VAIL. 

New York, February 28, 1892. 





Well Deserved Thanks. 
To THE Epitor oF ELEcTRICAL REVIEW: 

On behalf of the National Electric Light 
Association, I desire to tender thanks, 
through the electrical press, to the following 
named gentlemen for the very efficient 
services rendered and the numerous courtesies 
extended to our delegates during the recent 
Convention in Buffalo: 

Mr. M. C. Roach, general eastern passen- 
ger agent, N. Y. C. & H. R. R. R., New 

ork city. 

Mr. Edson J. Weeks, general agent pas- 
senger department, Buffalo, N. Y. 

Mr. H. H. Parry, city ticket agent, Buf- 
falo, N. Y. 

Mr. J. C. Yager, division su 
Wagner Palace Car Company, 

Yours very truly, 
C. O. BAKER, Jr., 
Master of Transportation. 
New York, Mar. 1, 1892. 


rintendent, 
ew York. 
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FRIENDLY LETTERS. 


WELL KNOWN ELECTRICAL GENTLEMEN 
PAUSE A MOMENT TO WRITE A 
WORD OF CONGRATULATION 
AND COMMENDATION, 





FROM PROF, EIAHU THOMSON. 
To THE Eprror of Evecrricat REviEw: 

I have examined with interest the Decen- 
nial Number of the E.ectricat Review. 
You are certainly to be congratulated on this 
issue. It represents a good deal of life and 
energy oo your part, and is a decided success. 

Yours very truly. 
Exiavu THomson. 

Lynn, Mass., Mar. 1, 1892. 


FROM MR. FRANK B. KNIGHT. 
To THE Epiror oF ELEcTRICAL REVIEW: 

The Decennial Number of the Review is 
at hand, and I cannot let the occasion pass 
without telling you how beautiful I think it, 
and how deserving of all praise and gener- 
ous support are the publishers of a journal 
who can, and do, supply their patrons with 
such a rich treat. From the appearance of 
the advertising pages you seem to be getting 
the support all right enough. Success to 
you! Very truly yours, 

FRANK B. Knieut. 


Austin, Texas, Feb. 26, 1892. 





FROM GEN. E. 8. GREELEY, 
To THE Eprror oF ELECTRICAL REVIEW: 

I have received with much pleasure the 
Decennial Number of the ELectricaL Rr- 
view. Please accept my congratulations 
and best wishes for the success that ought 
and must follow your enterprise and energy. 
The Review has, already won for itself an 
enviable position in the electrical newspaper 
field. The Review is a splendid paper—may 


it receive the reward to which it is entitled. 
E. 8. GREELEY. 
New York, Feb. 29, 1892. 





FROM MR. C, 8. VAN NUIS, 


To THe Eprror oF EvLectTricaL Review: 

It was not from lack of admiration of the 
taste displayed in the birthday attire of your 
ten-year-old journal that I have not ex- 
tended my congratulations earlier, and at 
this late day I beg leave to say that the best 
parlor of the leading hotel of Buffalo was 
none too good for so regal a visitor at the re- 
cent electric light convention. 

May the beauty and influence of this 
charming young princess increase and 
widen, until, at ‘‘ sweet sixteen,” admiring 
thousands shall proclaim her a queen, in 
grandeur and power, among electrical jour- 
nals, Respectfully yours, 

. 8. Van Nuts. 

New York, March 4, 1892. 





FROM MR. N, T. PULSIFER. 


To THE Eprror or ELEecTRicaL REVIEW: 

My Dear Sir—I have been meaning to 
write you for the last three or four days to 
congratulate you on the very beautiful issue 
of the Review as brought out by you in its 
Decennial Number. This number appealed 
to me, as a paper maker, as much as it did in 
connection with electrical matters. The 
quality of the paper used and the typo- 
graphical skill displayed in getting out this 
number is certainly a — of congratula- 


tion. Yours = inn 2 
. T. PULSIFER. 


Manchester, Conn., March 4, 1892. 





FROM MR. GEORGE CUTTER. 


To THE Epitor oF ELEcTRICAL REVIEW: 

My Dear Sir—Your Decennial Number, 
in its dimensions, its variety of reading 
matter and its hints at a still grander future, 
may well be taken as a type of the electrical 
progress of ten years. 1 trust that during 
the next decade you will maintain that cheer- 
ful tone and that insight into electrical 
needs which has made your paper what it is. 

Yours truly, 
GEORGE CUTTER. 

Chicago, Ill., March 2, 1892. 





FROM MR, D. H. LOUDERBACK, 
To THe Eprror or Evecrricat Review: 


-My Dear Sir—Your Decennial Numer of 
the Review is one of the handsomest pub- 
lications I ever saw, and would do credit to 
the largest publishing house in the country. 
Your illustrations were pene oe 

I am glad to see so much enterprise shown 
in your field of journalism. You are keep- 
ing up with the procession at all points. 

Yours fraternally, 
D. H. LoupDERBACK. 

Chicago, Ill., March 8, 1892. 

















»*, The Pacific Telephone and Telegraph 
Company has just issued a new and very 
convenient telephone directory. 

x", A bill was recently introduced in the 
Iowa Senate proposing to tax each telephone 
and telegraph instrument, also for each pole 
within city limits. 

»*, The Belt Line trains at Chattanooga, 
Tenn., will hereafter be regulated in their 
movements by telephone, instead of by tele- 
graph, as formerly. 

x", It is the desire of the New England 
Telephone Company to place all its wires 
underground in Lowell, Mass., and per- 
mission has been asked to authorize it. 

«*, The Telephone Subscribers’ Associa- 
tion, of New York, which is agitating for 
lower rates, favor the appointment of tele- 
phone commissioners in cities of the State 
having 60,000 or more inhabitants. 

x", The Bell telephone output for the 
month ending February 20, was as follows: 


1892, 1891. Ine. 
Gross output..... 7,931 6,072 1,859 
Returned........ 5,070 8,276 1,794 
Ts. saceieoas 2,861 2,796 65 


From Dec. 20, 1891, to Feb. 20, 1892: 
Gross............13,564 10,237 3,327 
Returned........ 9,306 6,394 2,912 

| ere 8,843 415 

»*, Atthe recent annual meeting of the 
Hudson River Telephote and Telegraph 
Company, the following gentlemen were 
elected directors: Jos. P. Davis, New York; 
Col. D. B. Parker, New York; A. B. Uline, 
Albany; H. L. Storke, Auburn; Jas. Bigler, 
Newburgh; C. J. French, John E. Hudson, 
Boston; James H. Manning and D. Cady 
Herrick, Albany. The following officers 
were elected for the ensuing year: Presi- 
dent, Jos. P. Davis; vice president and gen- 
eral manager, A. B. Uline; secretary and 
treasurer, H. L. Storke. 

——_eme—__-- 
The Brash Lamp Wins Again. 

Judge Shipman, of New York city, handed 
down a decree on March 1, in the suit of the 
Brush Electric Company against the United 
States Electric Lighting Company, for an 
injunction restraining them from using a 
double carbon arc lamp. Judge Shipman 
finds that the lamp in question was patented 
by Charles F. Brush on September 2, 1879, 
and that patent is now owned by the Brush 
Company. He, therefore, grants that com- 
pany a perpetual injunction against the 
United States Company, and orders that 
testimony be taken as to the amount due the 


Brush Company for the infringement of their 
patent. Judge Shipman issued an order to 
compel the agents and directors of the United 
States Company to testify as to their profits 
during the years that they used the Brush 


lamp. 
-—_- - 


Queen & Company. 

Since acquiring the American patents 
which control the Cardew voltmeter, Queen 
& Company have made extensive prepara- 
tions to manufacture this celebrated instru- 
ment. Special tools have been procured so 
that the mechanical parts may be constructed 
in the best manner possible, and in the new 
Queen laboratory every facility is afforded 
for exact calibration. The Cardew has an 
enviable name as a standard voltmeter, for it 
possesses qualities not to be found in any 
one other instrument. It isdead beat, direct 
reading for both alternating and continuous 
currents, contains no permanent magnets 
nor parts liable to change, can be left con- 
stantly in circuit, and the indications are 
correct within one per cent. under all cir- 
cumstances. These quflifications render the 
Cardew one of the best station voltmeters on 
the market, and a satisfactory potential in- 


dicator for marine installations. Queen & 
Company inform us that they are making 
these instruments in Jarge quantities to sup- 
ply the increasing demand. 


ELECTRICAL REVIEW 


Broad Aluminum Patent. 

A broad patent for reducing metals from 
their ores or compounds by electricity has 
been recently issued to Charles 8. Bradley, 
which will, doubtless, cut an important fig- 
ure in the aluminum industry. The appli- 
cation for this patent was filed early in 1883, 
prior to which time the process of aluminium 
reduction was carried on by subjecting the 
fused ore to the action of an electrolyzing 
current of electricity while contained in a 
crucible or other refractory vessel placed in 
a heating furnace having a temperature suffi- 
ciently high to melt the ore. Great diffi- 
culty was encountered in preventing the 
destruction of the crucible on account of 
the action of the fused ore upon its walls. 
Especially was this true in the case of cryo- 
lite, a double fluoride of aluminium and 
sodium, which exerted a fluxing action on 
the crucible. The essential feature of Mr. 
Bradley’s process consists in fusing the re- 
fractory ore, whether of aluminum or of 
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any other metal, by a source of heat furnished 
by the current itself. Two electrodes of 
carbon are inserted in a mass or pile of the 
ore, and a current of a greater strength than 
required for electrolysis alone is applied to 
the electrodes. The current fuses the ore 
by the heat developed, after which electrol- 
ysis takes place. The current thus per- 
forms two functions, one being to melt the 
ore and the other to reduce the metal there- 
from. A crucible is entirely dispensed 
with. The electrodes, upon starting the 
operation, are brought into contact and then 
separated a slight distance to spring an elec- 
tric arc, and then thrust into the mass of the 
ore, some of which is instantly fused by the 
heat of the ore and becomes a conducting 
electrolyte, through which the process of 
fusion and reduction is continuously main- 
tained. The arc ceases to exist as soon as 
the ore between the electrodes is fused. In 
view of the fact that the current itSelf is 
used to maintain the ore in fusion, it is made 


rent therethrough of sufficient volume to 
continue and maintain the fusion and effect 
electrolysis, and adding fresh materia! from 
time to time to preserve the bath constant, 
as set forth. 

8. The process of reducing metals from 
that class of highly refractory ores and com- 
pounds, non-conductors in an infused state, 
of which the ores and compounds of alumin- 
jum are atype, which consists in fusing a 
portion of the refractory ore or compound 
to be treated, in establishing an electric cur- 
rent through said fused portion, and by such 
current producing simultaneously progressive 
fusion of such ore or compound and con- 
tinuous electrolysis of the same as fused. 

4, The process of separating or dissociat- 
ing aluminum from its ores or compounds, 
consisting in fusing and maintaining the 
fusion and electrolytically decomposing the 
ore or compound by the passage of the clec- 
tric current therethrough, substantially as 
set forth. 

5. The continuous process of separating 
or dissociating aluminum from its ores or 
compounds, consisting in fusing and main- 
taining the fusion and electrolytically de- 
composing the ore or compound by the pass- 
age of the electric current therethrough and 
charging the bath with fresh quantities of 
the ore or compound as the reduction pro- 
ceeds, substantially as set forth. 

6. The process of separating or dissociat- 
ing aluminum from its ores or compounds, 
consisting in fusing and maintaining the 
fusion and electrolytically decomposing the 
ore or compound by the passage of the elec- 
tric current therethrough and regulating the 
strength of said current in accordance with 
the requirements of the fused mass, substan- 
tially as set forth. 

ee 
Edison Ceiling Cut-Outs, 

The growth of practical electrical appli- 
cation and its adaptation to popular use bas 
created an immense demand for cheap appli- 
ances which are required to be at the same 
time thoroughly efficient in their functions. 
As a consequence, there has been called into 
existence a large number of these appliances 
which, however, have not, in every case, 
realized the high hopes based on the pre- 
tensions set forth by the manufacturers. 
Among these appliances, ceiling cut-outs are 
not the least numerous. Recognizing the 
possibility of the increase in demand, the 
Edison General Electric Company invented 
and patented, some years ago, a ceiling cut- 
out embodying most of the fundamental 
principles underlying all cut-outs devised for 
a similar purpose. Recently, the old form 
of single pole pendant cut-out was super- 
seded by a double pole cut-out of a novel 
shape, especially devised for cleat work, and 





Epison Cut-Out, No. 1023. 


of greater intensity than currents used for 
electrolyzing an ore fused by the furnace 
process. A diagram of the apparatus is 
illustrated in the accompanying engraving, 
which is self-explanatory. The following 
claims show the scope of the patent: 

1. The process of separating or dissociat- 
ing metals from their highly refractory ores 
or compounds, non-conductors in an unfused 
state, of which the ores and compounds of 
aluminum are a type, which consists in fus- 
ing the refractory ore or compound prog- 
ressively by a source of heat concentrated 
directly upon it, rather than by an external 
furnace, and as it becomes fused effecting 
electrolysis by passing an electric current 
therethrough between terminals, which are 
maintained in circuit with the fused bath 
whereby the process is rendered continuous, 
substantially as set forth. 

2, The continuous process of separating 
or dissociating metals from aluminous or 
like refractory ores or compounds, non- 
conductors in an unfused state, which con- 
sists in progressively fusing the refractory 
ore or compound, and as it becomes fused 
electrolyzing it by passing an electric cur- 


possessing additional recommendations and 
advantages. 

In the manufacture of this, the Edison 
Company, fully cognizant of the important 
factor of cheapness, succeeded in so reducing 
the cost by the adoption of new principles of 
manufacture that it could be sold as cheaply 
as the cheapest ceiling cut-out in the market 
without depreciation of quality. This was 
followed shortly afterward by two new 
double pole cut-outs, one for moulded work, 
the other for concealed work. These are of 
special design and of superior workmanship 
to that mentioned above, their interior con- 
struction, however, being similar. The con- 
tact pieces in the porcelain base are flat and 
are provided at their terminals with small 
indentations which serve to catch and retain 
the bent contact pieces in the cover and 
make a perfect contact. Two safety fuses 
protect the appliance. The cut-outs are 
made of the best hard, white, noa-absorba- 
tive porcelain. 

The two last named cut-outs lend them- 
selves with peculiar facility to decoration ; 
and when decorated, form a valuable adjunct 
to the available stock of the present day in- 
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terior Gecorator. The Edison Company will 
shortly be ready to supply decorated ceiling 
cut-outs to suit any or all requirements, 
The designs already selected are varied and 
artistic. The establishment of a porcelain 
factory under their immediate supervision, in 
their own works at Schenectady, has enabled 
them to bring these cut-outs to that high 





Epison Cut-Out, No. 123. 


state of perfection already attained by manu- 
facturers of the most advanced porcelain for 
electrical purposes in England, where the 
development of porcelain for electrical uses 
has heretofore been greatest. 

The use of ceiling pendant cut-outs has 
hitherto been confined to lights hung from 
the cut-out by a flexible twin conductor. 
The flattened shape of the No. 123 cut-out 
permits of its use with a swinging light hung 
from it by a length of metal tubing. To 
effect this end, the cover of the appliance is 
provided with an universal joint, to which is 
attached the tube. The light can be swung 
to a considerable distance from its normal 
point of rest, returning thereto much more 





Epison Cut-Out, No. 696. 


quickly than is the case with the flexible 
cord pendant. The main advantages for 
store lighting and similar work presented by 
this arrangement are obvious. 
———__e = e —__—__ 
The Record Beaten. 

The mining town of Creede, Colo., the 
mushroom town of the West, has, among 
other remarkable things, the distinction of 
having had an electric light plant consisting 
of two 100 horse-power boilers, an Arming 
ton & Sims 100 horse-power engine, a 30 
light arc dynamo, a 400 light incandescent 
dynamo and two 50 foot iron smokestacks, 
installed in its midst in about three days. 
The actual time occupied in erecting the 
plant was from February 3, 7 A. M., to Feb- 
ruary 6, 11.15 Pp. M., with an allowance of 
possibly six hours a day for sleep. The 
idea of placing the plant in Creede was con- 
ceived by John N. Flentham, genera] man- 
ager of the Denver Consolidated Electric 
Light Company, on February 1. The pro- 
ject was soon approved in council, and the 
Creede Electric Light and Power Company 





Eprson Cut-Out, No. 396. 


was organized. The machinery, poles, wires, 
etc., were gotten on board a special train of 
five freight cars and shipped to their destina- 
tion without a moment’s luss or one hitch. 
The necessity for this haste was to forestall 
any rivals in the field. It was a rapid piece 
of work, and reflects credit on those who 
planned, as well as those who carried out, 
the details of the work. 
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The Delany Crowfoot Zinc. 

The E. 8. Greeley & Company have be. 
come the sole licensees for the manufacture 
and sale of the new zinc shown in this cut, 
the invention of Mr. P. B. Delany. The 
zinc itself is just like the ordinary crowfoot 
zinc in common use, but Mr. Delany has 
added a very simple and effective means for 
the removal of the stalactite formations of 
spongy copper which form on the under side 
and hang down into the copper solution, 











THe Detany CrowFootT ZINC. 


thus setting up local action and causing 
great waste of zinc and bluestone. 

The device scarcely needs description. A 
glance at the cut will show a wire sweep 
through the central toe of the zinc. The 
wire is bent on a horizontal plane with the 
zinc, so that by touching the eye-end pro- 
jecting above the solution the sweep is free 
to move in either direction so as to thor- 
oughly sweep or brush the entire bottom of 
the zine from center to circumference, there- 
by sending all the spongy coating to the 
bottom of the jar. Heretofore this opera- 
tion has been attended with so much difli- 
culty that it was either imperfectly done or 
neglected altogether. 

lhe careful battery man or operator who 
has angled in a gravity cell with a piece of 
bent wire, smutching his fingers and twist- 
ing his neck for a minute or more trying to 
dislodge an inaccessible pendant, will wel- 
come this simple improvement which will 
enable him to clean off a thousand zincs in 
a few minutes without splashing the shelves 
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or his best suit of clothes. With this im- 
provement it will not be necessary to disturb 
zincs from the time they are placed in the 
battery until entirely used up. 

Beside the great saving effected in zinc 
and copper, the resistance and efficiency of 
all the cells of a battery will be uniform, as 
the laziest or most careless attendant will 
not fail to give the sweep an occasional 
twist. 

As we understand that the nature of the 
device is such as to add little or nothing to 
the cost of the zinc, we see no reason why 
the Delany form of crowfoot zinc should 
not be in great demand. 

One by one the standard articles in use 
are approaching perfection. This simple 
improvement will again raise the usual 
q 1estion, ‘‘ Why was it not thought of be- 
ore?” 

— ae 
The Knapp Motor. 

The Knapp Electric and Novelty Com- 

pany, 34 Warren Street, New York, have 
recently put upon the market the little motor 
illustrated herewith. It is self-starting, six 
inches high and weighs about four pounds. 
The motor is mounted on a mahogany base, 
but tbe binding posts are placed on the iron 
work of the machine so that it may be fast- 
ened to a table or any convenient place 
desired. 
. This motor is carefully made and is fin- 
ished in enamel with brass trimmings. It is 
designed to operate six to ten inch fans, toys 
and light machinery, A six inch fan is sent 
with each motor, 
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A New Ceiling Pendant Cat-Out. 

Another new form of ceiling cut-out has 
recently been added to the long list of special 
and improved devices now upon the market. 
The block illustrated herewith is a develop- 
ment of a design by Mr. J. Van Vleck, elec- 
trician for the Edison Electric Illuminating 
Company, of New York, for whose special 
requirements it was originally made. 

Mr. Van Vieck has succeeded in embody- 
ing in one block of small dimensions all the 
desirable features that such an appliance 
should possess. 

The cut-out is adapted to both exposed 
and surface work; in the latter case the 
wires are brought directly through the base 
to the binding posts and do not appear on the 
outside of the cut-out. It has a square base 
and, consequently, is especially adapted 
to moulding work. 

_ The interlocking contacts are sub- 
stantially made, and of such acharacter 
as to permit of no loose connections or 
the liability of the same working loose. 
Doutle pole safety catches are con- 
cealed in the cover, permitting easy 
renewal without disturbing the base 
of the block, and the room for making 
connections is not cramped. 

Possessing vo external binding posts or 





The Wood Arc Cut-Out Box. 

The accompanying illustrations show the 
new arc cut-out box which has been recently 
adopted by the Thomson-Houston Electric 
Company as superior, in their opinion, to 
any yet placed upon the market. The switch 
is expected to displace the older and more 
complicated forms previously used, being 
simpler in construction, neater in appearance 
and having fewer wearing parts. 

The action is instantaneous aud automatic, 
with no possibility of a stop between ‘‘make” 
and ‘‘ break,” and is an absolute cut-out on 
both sides of the branch line to which it is 
attached. The switch is enclosed in an iron 
box—Fig. 1—cast in one piece, making it 
perfectly waterproof. It is fitted with an 
iron cover containing a square slot, through 
which is seen an enamel tell-tale plate, clearly 
showing whether the current is on or off. 

Fig. 2 shows the mechanical arrangement 
in detail. The bandle being pulled down- 
ward, the pressure of a spring forces apart 
two rollers which in turn press outward two 
lever arms, breaking the circuit at two places 
simultaneously. 

This switch is absolutely fireproof and 
perfectly insulated, the switch parts being 


, 
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metal parts, the block has found favor and 
received the endorsement of the Fire Under- 
writers. 

The block is known as the V. V. ceiling 
cut-out, and a close inspection or trial will 
readily demonstrate that the claim of the 
manufacturers, the Interior Conduit and In- 
sulation Company, that it is the neatest and 
best, is well founded. It is sure to meet 
with the approval of those who demand the 
best. 





24> 
The Wenstrom Company. 

In the City Circuit Court of Baltimore, 
Md., recently, Jacob H. Stadelman, assignee, 
by Barton & Wilmer and William Reynolds, 
their attorneys, filed a petition against the 
Wenstrom Consolidated Dynamo and Motor 
Company and others, praying the court to 
pass an order requiring the receivers of the 
company to make an assessment upon the 
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Fig. 1.—Woop Cut-Ovt. 


stockholders of the so-called treasury stock 
of the company for so much of the amount 
of the par value of the stock held by them 
as may be still unpaid to the corporation, 
and as may be sufficient, together with the 
assets in their hands, to pay in full all the 
indebtedness of the incorporation. The 
court is also asked to empower the receivers 
to institute suits in law or at equity against 
the stockholders for the due enforcement of 
their statutory liability to the creditors of 
the corporation. Ju Phelps signed an 
erder requiring the defendants to show 
cause, on or before March 10, why the order 
should not pass as prayed. 


mounted on a slate base, which is securely 
fastened within the iron frame. 
———“7—po—_—____ 


The Siemens & Halske Electric Com- 
pany, Chicago. 

The Siemens & Halske Electric Company, 
of Chicago, which was recently incorpo- 
rated, elected officers and directors on March 
8. They are: O. W. Meysenberg, presi- 
dent; A. W. Wright, secretary; and Ar- 
nold von Siemens, George William von Sie- 
mens, O. W. Meysenberg, A. W. Wright, 
and Alexander von Babo, directors. The 
plan of the company, it is said, is to spend 
$500,000 in the construction of a temporary 
plant which will be operated in connection 
with that of the Wells & French Company, 
of which Mr. Meysenberg is president. In 
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the construction of the permanent plant, it 
is said, from $3,000,000 to $5,000,000 will 
be invested. Eventually it is expected to 
make this plant larger than any of those 
now operated in Europe. The new com- 
pany will have the advantage of the $40,- 
000,000 capital of its projectors, and, with 
the large number of valuable patents and 
applications for patents which it now bas in 
the United States, its promoters say, will be 
able to make itself a competitor of the com- 
bined Edison and Thomson-Houston com- 


panies. 














.... Asubmarine cable to connect Cuba 
and some point in Yucatan is to be laid soon. 


..+. The Western Union is preparing to 
builda telegraph line from Seattle toWooley, 
to tap Anacortes, Wash. 

..-. The seventh annual ball of the Teleg- 
raphers’ Mutual Aid Association, of Boston, 
took place on the 27th ult., and was a bril- 
liant success. 


--++ The Commercial Union Telegraph 
Company will extend their lines to Keene, 
N.H., running a loop to Hinsdale, thence 
through Ashuelot and Winchester. 

..+. Thomas Dolan, for 15 years night 
manager in the New York office of the 
Western Union Telegraph Company, died 
recently, of apoplexy. He was one of the 
oldest telegraphers in the United States. 


... For some time there has been trouble 
in the New York Produce Exchange about 
the private wires between here and Chicago 
leased by some of the brokers, and there has 
been talk of disallowing their use. The 
board of managers last week decided to per- 
mit the brokers to renew their contracts for 
the wires for another year. 


..». A. B. Chandler, president of the 
Postal Telegraph Cable Company, and son 
(A. E. Chandler) and G. G. Ward, general 
manager of the Mackay-Bennett Commer- 
cial Cable Company, are South on a tour of 
inspection of the principal offices of the 
Postal Telegraph Cavle Company in the 
South Atlantic and Gulf States. 

.... Judge Ingraham, of New York, has 
granted an injunction restraining the West- 
ern Union Telegraph Company from paying 
royalty on the leased lines of the Montreal 
Telegraph Company. The Montreal Tele- 
graph Company leased its lines to the Great 
Northwestern Telegraph Company, of Can- 
ada, for 10 years. The consideration was 
eight per cent. on the capital stock of $2,000- 
000, or $160,000. The Western Union Com- 
pany guaranteed the payment of the royalty, 
and, as the Canadian company has not paid, 
the Western Union has been compelled to 
hand over $160,000 a year. The argument 
on making the injunction permanent will be 
heard March 4. The two Canadian com- 
panies and the Western Union will oppose 
the motion, the latter because it means to 
stand by the contract with the Canadian 


companies. 
—— ome 


LITERARY. 

‘*Transactions of the American Institute 
of Electrical Engineers,” for January, 1892, 
contains Mr. Charles Proteus Steinmetz’s 
address ‘‘ On The Law of Hysteresis,” which 
has already been published in the E.rc- 
TRICAL Review. An index to Vol. VIII, 
of the ‘‘ Transactions” and a remarkably 
good steel engraving of Professor Thomson 
are sent with this number. 

When the attempt was made to give twice 
as many illustrations in a monthly magazine 
as were ever before published, the ‘‘ know it 
all” people said, ‘‘it won’t last;” but when 
the Cosmopolitan went even beyond that 
figure and continued to thrive and grow more 
popular, the fact became apparent that not 
only could it be done, but that the reading 
public appreciated it. So far the success of 
this brilliant magazine has never been 
equalled in the history of illustrated monthly 
literature, and it is duily finding its way into 
new homes throughout the country. The 
latest master stroke, in obtaining the services 
of William Dean Howells as associate editor, 
is the talk of the literary world. To make 
the magazine still more popular, its pub- 
lishers are offering, for almost nothing, a 
choice of the original editions of the memoirs 
of Generals Grant, Sheridan, Sherman, Mc- 
Clellan and Lee, if taken in connection with 
a year’s subscription to the Cosmopolitan 
Magazine. If you are not on reading terms 
with this popular monthly, write to the 
Cosmopolitan Publishing aye Mad- 
ison Square, N. Y., for a free sample copy; 
then judge for yourself. 




















* * The Concord, N. H., Street Railway 
Company are experimenting with heating 
cars by electricity. 

* * The Leavenworth and Suburban 
Street Railway Company, of Leavenworth, 
Kan., is talking of using electricity as motive 
power. 

* * A syndicate, of which J. & W. Selig- 
man are the representatives, have purchased 
all the surface roads of Cleveland, O., for 
$9,000,000. 

* * Marshall, Mich., is negotiating for a 
water power for the purpose of using it to 
supply electric light to the city and power 
for manufacturing purposes. 

* * A quarterly dividend of two per cent. 
will be paid on Northwest Thomson-Houston 
electric preferred stock March 15, 1892, to 
stockholders of record March 5. 


* * The capital of H. Ward Leonard & 
Company has recently been doubled and 
the increase taken by gentlemen prominent 
in the leading railway, banking and gas in- 
terests of New York City. 


* * The Berkshire Electric Company, of 
Pomona, Cal., recently commenced putting 
up wires and apparatus for electric lights in 
that city, the dynamos to be run by water 
power 13 miles distant. 


* * There is a project on foot to establish 
a big electric light, heat and power plant at 
Palatine Church, to supply St. Johnsville, 
Fort Plain, Nelliston, Palatine Bridge and 
Canajoharie. Water power will be used. 


* * Maine is to have an actual electric 
railroad to run between Rockland and Cam- 
den, a distance of 914 miles. The road is to 
carry passengers, freight and mail. The 
freight cars will be closed as on any other 
railroad. It is expected, at no distant date, 
to have the road run to Thomaston, also. 
Work on construction will be commenced 
as soon as the weather permits and it is ex- 
pected to have the road in operation by 
June 1, 





_- 
A Model Mine Equipment. 


The utilization of sources of power remote 
from points of application has, during the 
past two years, received considerable atten- 
tion from electricians in this and other 
countries, and repeated experiments have 
demonstrated the practicability of utilizing 
power, by the adoption of electrical methods, 
which would otherwise be wasted, and of 
its utilization to such advantage that projects 
may be, and have been, carried out which, 
without the application of electricity, would 
have been impossible. This has been par- 
ticularly the case in the mining industry. 
Lodes of metal are frequently found at 
great altitudes, where, unless some cheap 
power can be applied at the required spot, 
they can never repay working. It is not so 
long ago that a project to generate power for 
mining purposes at the foot of a mountain 
and utilize it economically midway, or at 
the summit, would have been scoffed at as 
visionary ; but this feat has been accom- 
plished and with complete success. 

Probably the best example of this, at the 
present time, is the large plant which has 
been installed by the Edison General Elec- 
tric Company, at the Virginius group of 
mines near Ouray, Colo. It is one of the 
largest, if not the largest, purely min- 
ing plant in the world. Every difficulty 
likely to be met with in work of this nature 
was encountered in the installation. The 
pipe line is laid along the side of a rocky 
canon ; the wires from the power house to 
the mine are strung partly through dense 
timber, where they are exposed to damage 
from falling trees, and partly above tim- 
ber line, over rocks and snow banks, where 
the poles and wires are liable to be 
carried away by snow-slides and where 
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lightning storms are frequent and violent. 
The line is nearly four miles long, the 
voltage of the current 800 volts, and 
the mine is wet. The relative advan- 
tages of the ground return and com- 
plete metallic circuit are illustrated, and 
switches are so arranged that either may be 
employed, the metallic circuit being used at 
present. The plant includes a variety of 
machinery, comprising two pumps, one 
hoist, one blower, and two motors running 
mills; indeed, almost everything, except 
locomotives and drills, and these will prob- 


past several branches of the zig-zag before 
they are stopped by a tree or rock. The 
upper part extends over a rocky plateau 
above timber line, and along cliffs where 
the snow is frequently over 20 feet deep on 
the level, and where terrific wind and light- 
ning storms are frequent. The lower half 
of the line, from the power house to the foot 
of the zig-zag, extends up a deep canon 
through a forest of dense timber. The dan- 


ger of breakage and grounds from falling 
trees, which are frequently blown down by 
storms and rest on the wires for some time 
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scribed, is a little over 19,000 feet .The elec- 
tric machinery operated at the mines consists 
at present of two pumps, 60 horse-power 
and 25 horse-power, respectively ; one hoist 
(25 horse-power), two Edison motors, each 
of 60 horse-power, running concentrators and 
stamping mills and 15 horse-power blower, 
The large pump, which was erect.d when the 
plant was first installed, raises 150 gallons 
of water, 700 feet per minute, and is of the 
Knowles duplex type. An Edison standard 
motor is geared to it by a dcuble worm, one 
right hand and one left hand, working into 
two spur-gears that mesh into each other 





Fie. 1.—Mopet Mine EquipMENT.—ELEcTRIC PowER Howse, 9,000 FEET ABOVE THE SEA. 


ably be added shortly. Lastly the enor- 
mous saving that can be effected in many 
places by the utilization and transmission of 
water-power by means of electricity, is 
strikingly manifested. Coal at the mines 
costs $18 per ton, and before the installation 
of this plant was made the cost of the power 
amounted to nearly $40,000 per annum. 
This sum is saved by the adoption of elec- 
tric power. An instance is also afforded of 
unprofitable mines being rendered profitable 
by the use of cheaper power, for, while 
some of the mines in this group are rich 
enough in metal to repay working under the 
most adverse conditions, there are others of 
lower grade which would have been shut 
down in case the electric plant had proved a 
failure, but which, with the plant, will now 
yield a satisfactory profit. 





before they can be removed, is continually 
present. The construction of heavy line 
work over nearly four miles of such ground 
is an undertaking, the difficulty of which is 
evident, but which can be fully appreciated 
only by an actual examination; while the 
maintenance and operation of the plant under 
the conditions just specified present even 
more serious difficulties. But, although 
these difficulties are exceptionally great, the 
enormous expense of transporting fuel to the 
mines rendered the advantages of an electric 
transmission plant so very striking, that the 
management was induced to make the trial. 

The water power utilized for the plant is 
in Red’Canon Creek, nearly four miles from 
the mines. The water power plant consists 
of a small dam, an iron pipe line extending 
along the side of the canon a distance of 


and operate the pump, the object of the two 
worms being to neutralize the longitudinal 
thrust. The smaller pump, which was in- 
stalled a few months ago, is somewhat sim- 
ilar, the motor, however, being mounted 
over the pump, with its armature vertical, 
the weight of the armature counteracting 
the thrust of the single worm employed. 
Both pumps have been working steadily and 
smoothly for several months, and have sat- 
isfactorily filled requirements. 

The hoist consists of an Edison motor of 
standard type, but of street car winding, and 
controlling switch, geared to the drum 
through the mediun of a friction clutch. By 
means of the controlling switch and clutch, 
the hoist is under more perfect control than 
a steam hoist. 

The motors for the mills and blowers are 
of the standard type, and present no excep- 
tional features. 

The most serious troubles have been 
caused by lightning—electric storms in that 
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The Virginius and neighboring mines, 
owned by the Carolina Mining Company, 
are situated near the summit of Mount Snef- 
fles, in the region of perpetual snow, at an 
altitude of 12,700 feet above the sea, and 
about 5,000 feet higher than timber line. 
They are reached by a wagon road, open in 
the summer, but impassable in the winter, 
when the only route to the mines is by a dif- 
ficult trail, the lower part of which, denom- 
inated the ‘‘ zig-zag,” winds up a declivity 
so precipitous that burros with their packs 
slipping from the trail frequently roll down 


about 4,000 feet, giving an effective head of 
485 feet, and two Pelton wheels, one five 
feet, the other six feet in diameter, capable 
of developing under that head 500 horse- 
power and 720 horse-power, respectively, or 
a total of 1,220 horse-power, the two wheels 
being connected to separate shafts, so that 
either wheel may run the entire station. The 
electric generating plant comprises at pres- 
ent, one 100 kilowatt Edison dynamo and 
two 60 kilowatt Edison dynamos, giving a 
total output of 293 electric horse-power. 
The length of the line, as previously de- 


section of the country being frequent and 
very violent. ‘This has formed the subject 
matter of particular study, and special light- 
ning arresters have been devised that give 
excellent protection. Since their adoption 
little or no trouble has been experienced 
from this source. 

That difficulties were encountered in the 
early operation of the plant is not surpris- 
ing, and the fact that these difficulties have 
been overcome and the entire plant is oper- 
ated successfully and satisfactorily under 
conditions that for severity are not likely to 
be exceeded anywhere, demonstrates the 
practicability of electric power for mining, 
and guarantees its success in this field. 
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PROF. THOMSON’S LATEST WORK. 


AN ARC AIR BLAST FOR RAISING THE FRE- 
QUENCY OF ALTERNATING CURRENTS. 








The literature of electricity has been 
further enriched by the publication of a 
series of beautiful experiments made by 
Prof. Elihu Thomson with high tension 
currents in which electrostatic discharges 
were electro-dynamically converted into os- 

{lations having an extraordinary frequency 
and a potential of probably hundreds of 
thousands of volts. The results of his re- 
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searches are intensely interesting, not only 
from a scientific point of view, but as in- 
spiring the conviction that a revolution in 
the method of electric lighting is dawning. 
The classical experiments of Tesla with high 
ion currents of short period are famil- 

ia readers of the ELECTRICAL REVIEW. 
Mr. Tesla generated electro-magnetically 
alternating currents of short period, realiz- 
ing by a generator specially constructed for 
purpose as many as 20,000 reversals per 

nd. Itis believed by electricians that if 

ent waves of sufficiently short period 

| be generated light would be developed 

vhat is supposed to be molecular bom- 
iment, which would give out in luminous 

es 100 per cent. of the energy con- 
ied, thus yielding an absolutely perfect 
version and rivaling the process of na- 

at work inthe humble but mysterious 

ly. Professor Thomson's investigation 

in this line is the outgrowth of his work 
un a lightning arrester for which letters 
patent were recently issued and which was 
lescribed in the Review for July 11, 1891, 
page 268. For the information of those who 
may not remember that interesting inven- 
tion, we present in Fig. 1a diagram illus- 
rating the device, which comprises two 
coils reversely wound and placed one within 
the other. The coils are highly insulated 
from each other, one preferably being 
wound within and the other with- 
a glass tube. One terminal of 

h coil is connected to line, the 
ther terminals passing both to earth E 
through lightning arrester A in shunt rela- 
tion to which is the dynamo to be protected; 
or one coil may pass through the lightning 
arrester and the other through the dynamo. 
If, now, a lightning discharge should strike 
the line L such discharge, in passing to earth 
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through one coil, will induce a discharge in 
@ reverse direction in the other coil. The 
coil in the dynamo circuit is given more 
turns than the other so that the counter elec- 
tromotive force generated by the discharge 
is relatively greater in this coil and the dis- 
charge, selecting the path of least inductive 
resistance, will flow to earth through the saw- 
teeth arrester plates A. In endeavoring to 
ascertain the best relations of the coils a 
Toepler-Holtz static induction machine was 
called into service by which a Leyden jar 
was kept continuously charged. The coils 
being arranged as shown in Fig. 2, that is to 
Say, a wire L leading from a junction of one 
set of coil terminals to a knob. separated by 
& short spark gap from the knob of the jar 
and the other coil terminals connected to 
knobs separated by a small air gap from 
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each other and from a knob connected by a 
conductor to the outer coating of the Leyden 
jar. When disruptive discharge occurred be- 
tween the jar knob and the knob connected 
with wire L it simulated a condition of a line 
as L when struck by lightning. A sliding 
contact was used over the outer coil so that 
the relative counter electromotive forces of 
the two coils might be varied. It was found 
when a certain length of the outer coil was 
employed a slight, almost imperceptible 
spark appeared at a, but if this balance was 
disturbed by sliding the contact, not only 
did a vigorous spark occur at @ but the gap 
could be considerably extended, increasing 
as the inequality of the two coils increased, 
thus indicating that when a balance is 
established, a selective path may be pro. 
vided for the Leyden jar discharge thus 
insuring in the condition exemplified in 
Fig. 1 absolute protection for the dyna- 
mo. It was also noted that when a dis- 
turbance in the balance of the coils was 
made resulting in a spark at a, this 
spark was of a different character from that 
of a Leyden jar discharge. It was less lu- 
minous, less sharp in sound, and is believéd 
to be partially due to a current local to the 
coils in series with one another. Another 
curious effect was noticed when the knobs 
were arranged as shown in Fig. 3 T and Y 
shaped discharges being developed, as indi- 
cated in the detached views of the diagram. 
In this experiment the knobs at A were sep- 
arated 114 inches, the discharge appearing 
to split and unitein the air. These effects 
led to the conclusion that a discharge passed 
through a coarse wire primary coil might be 
made to produce a current of much higher 
potential in a co-operating coil of finer wire 


at C. The terminals of secondary were 
connected to adjustable discharge rods as 
shown at D. With this apparatus the one- 
fourth sparks at J, are accompanied by a 
torrent of sparks seven or eight inches in 
lengthat D. In attempting to increase the 
length of sparks beyond this limit, sparks 
could be seen jumping from the primary to 
the secondary in the oil. If the coil C were 
not well submerged in the oil, the sparks 
would break through the oil and pass over 
its surface creating great agitation. If ar- 
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ranged, for example, as in Figs. 5 and 6, 
where two disks are connected to the sec- 
ondary terminals and brought near the top 
surface of the oil, the oil will be punctured 
and scattered and violently disturbed, while 
a shower of sparks will pass over its surface 
between the disks. Geissler tubes placed in 
the vicinity of the jar containing the oil are 
lighted. The alternating current used had 
a frequency of 125 or 250 alternations per 
second. Professor Thomson observes that 
these experiments provide a means of study- 
ing the potential and rate of oscillation of 
lightning discharges. The blast of air had 
a marked effect upon the intensity of the 
discharge. For example, if in Fig. 7, C 
represents a transformer, such as described in 
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and greater number of turns. If, for ex- 
ample, in lieu of a battery current discharg- 
ing through a primary of a Rubmkorff 
coil a Leyden jar be made to discharge 
through the coil the secondary might be ex- 
pected to develepe a much intensified electro- 
motive force. An experiment was then 
made with a coarse coil of ten turns in a 
a glass tube without any iron core and a 
fine coil of 120 turns on the outside of the 
glass tube and it was found upon discharg- 
ing the Leyden jar through the coarse coil 
that sparks could be obtained from a single 
turn in the secondary coil and a spark of 
greatly increased length from the whole of 
secondary coil. It was found that although 
immersed in oil, glass tubes one-eighth inch 
thick were frequently punctured. A modi- 
fication of the apparatus was made by which 
sparks seven or eight inches in length were ob- 
tained making a loud, roaring sound and lim- 
ited in length only by the ability of the second- 
ary coil to maintain the insulation. The or- 
ganization of apparatus is illustrated in Fig. 
4 wherein A represents a transformer capa- 
ble of using in its primary ordinary alter- 
nating currents of 50 or 100 volts and trans- 
forming: up to 10,000 or 12,000, by which a 
spark from one-half to one inch might be ob- 
tained between its terminals. An adjustable 
condenser B was connected across the termi- 
nals and a blast of air directed upon the arc 
at J, changing it into a beautiful pale, purple 
flame, filled with fine and thick shreds form- 
ing a network of electric fire, changing with 
any change of direction of the air blast. 
The current from this secondary was carried 
through a coarse coil of 15 or 20 turns within 
a glass tube, around which was wound a 
single layer of 150 turns. The tube and its 
coils were immersed in heavy oil as shown 
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Fig. 4, capable of raising a dynamic alter- 
nating current to from 10,000 to 20,000 volts, 
and a condenser be ‘placed across the sec- 
ondary terminals the sparking at the gap J 
is enormously increased by the air blast, 
both in strength and frequency, so that a 
few turns of coarse copper wire placed in 
the circuit will develop an extraordinary 
self induction capable of lighting a number 
of incandescent lamps, as shown in Fig. 8, 
where the lamps offer a non-inductive path 
for the alternating wave. Without the air 
blast the lamps will not glow. Although 
the wire at A bea quarter of an inch thick, 
and only 15 or 20 turns in a coil six inches 
in diameter be employed, the self-induction 
is sufficient to cause an illumination of the 
lamps. A secondary circuit placed in in- 
ductive relation to this coil is strongly 
affected, a single turn in such a circuit as 
indicated in Fig. 9 being sufficient to light 
a lamp requiring 25 volts and two amperes 
of current. The tremendous voltage and 
frequency of the current is indicated in Fig. 
10, where a lamp L fed by a few turns 
placed in inductive relation to coil A will be 
illuminated, although shunted by a heavy 
copper wire W. The effects described in 
Figs. 8, 9,10, do not occur unless the air 
blast is employed to increase the frequency 
of discharge. Ina similar arrangement of 
coil shown in Fig. 11, thick sparks pass at D 
through a space three-quarters of an inch in 
length, altbough the coil A has but ten 
turns and the coil B but 20, both coils being 
of a very heavy copper wire made into a coil 
six inches in diameter. In Fig. 12 the coils 
are connected together through a sliding 
contact and arranged so as to discharge in 
series through a bank of lamps L. The 

(Continued on page 44.) 
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—— Bellefontaine, Pa., wants electric 


lights. 

—— Epping, N. H., is to have electric 
lights. 

—— Chesterton, Ind., wants electric 
lights. 

—— Manchester, O., will have electric 
lights. 

— Bordentown, N. J., wants electric 
lights. 

—— Cape Vincent, N. Y., is talking elec- 
tric light. 





Lake City, Minn., wants an electric 
light plant. 

—— West Point, Ga., is looking up elec- 
tric lighting. 

—— Homer, Mich., wants electric lights 
in her streets. 

-—— Hillsboro, O., will erect a fine elec- 
tric light plant. 

—— Chestertown, Md., 
electric light plant. 

— Benson, Minn., 
street lighting soon. 

— Girard, O., will adopt the electric 
light for its streets. 

—— Chester. Pa., is tired of ‘‘ark” lights 
and wants a7‘ lights. 

—— Wilbur, Wash., will probably have 
electric lights this year. 

—— Kalamazoo, Mich., is figuring on a 

sos * ? 

municipal lighting plant. 

—— Westfield, N. Y., wants to vote on 
putting in a village plant. 

—— Middleboro, Mass., wants to estab- 
lish a town lighting plant. 

— Monmouth, Ill., is discussing the 
electric light for its streets. 

—— Sycamore, IIl., will advertise for 
bids on electric street lights, 

—— The West Point Military Academy 
is to be lighted by electricity. 

— St. Peter, Minn., is agitating the sub- 
ject of electric lighting for its streets. 


is talking of an 


will want electric 


—— Marlboro, Mass., is investigating the 
subject of municipal electric lighting. 


—— Whitman, Mass., has voted to buy 
and operate a town electric lighting plant. 


—— Crawfordsville, Ind., wants to en- 
large the capacity of its electric light plant. 


—— There is considerable talk of starting 
an electric light plant for Lisbon Falls, Me. 


—— The Illinois Electric Material Com- 
pany, of Chicago, has made an assignment. 


— O. M. Anderson is arranging to 
establish an electric light plant et Redlands, 
Cal. 

—— Framingham, Mass., is considering 
the question of electric lighting on its own 
account. 

—— The electric light question at Find- 
lay, O., will soon be submitted to vote of 
the people. 

—— The Valdosta, Ga., Electric Light 
Company declared a semi-annual dividend 
of six per cent. 

— The Fall River Electric Lighting 
Company has declared a quarterly dividend 
of 14¢ per cent. 

—— Thereis a movement on foot to place 
an electric light plant in the buildings of the 
Boston University. 

—— The South Pittsburg, Tenn., Elec- 
tric Light and Power Company have de- 
clared a 10 per cent. dividend. 

—— The annual report of the Mather 
Electric Company showed eight per cent. 
earnings on the capital stock for the year. 
Mr. A. D. Claflin was elected general man- 
ager. 
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PROF. THOMSON’S LATEST WORK. 
(Continued from page 43.) 
coils having respectively about 12 and 20 
turns of copper wire a quarter of an inch 
thick the lamps may be brilliantly illumi- 
nated, the effect being varied by adjusting 
the sliding contact. The coils may be ar- 


ranged in multiple arc as sbown in 
Fig. 18 and a lamp or lamps be 
placed in shunt to part or all of 


one of them. The effects are increased by 
an increase in amount of condensing surface 
at K. More than one spark gap J may be 
employed as indicated in Fig. 14; the poten- 
tial is thus subdivided and a number of air 
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* jets may be brought to bear upon the several 
gaps thus permitting a more moderate air 
pressure to be used. In closing an admir- 
able report of the experiments from which 
this description has been compiled, Professor 
Thomson observes—‘‘ The ratio of induction 
between coils A and B seems to be approxi- 
mately that in an ordinary transformer, and 
while it is very difficult to estimate from the 
length of spark alone the actual voltage ex- 
isting, yet it is certainly true that very many 
thousands of volts potential difference exist 
between the terminals during the passage of 
such sparks as seven inches and eight inches 
in length. The striking distance, however, 
appears to increase much more rapidly than 
the potential and if the law holds good it 
would appear to be easy to secure sparks of 
very great length by extending the scale of 
my experiments. It may be remarked in 
reference to striking distance that it is a 
question whether there is not a certain poten- 
tial which from a certain sized terminal will 
strike at any distance. It would appear that 
in order to prevent the discharge from pass- 
ing into the air either in the form of a brush 
or a discharge connecting the terminals, the 
terminals themselves should be made in the 
form of larger and larger poles kept per- 
fectly smooth the higher the potential worked 
with, and that for voltages as high as 200,- 
000 or 300,000 terminals tipped with small 
balls would act practically as points and 
allow discharge into the air in the form of a 
brush discharge, if this potential could not 
actually cause a leap between the terminals.” 

The method followed by Professor Thom- 
son for increasing the frequency of an alter- 
nating current by simply directing a blast of 
air at asparking point in its circuit is beauti- 
ful in its simplicity, and shows with what 
ease results may sometimes be accomplished 
which at first glance seem to be impossible. 
A limit to the frequency of waves developed 
by dynamic induction as in dynamo electric 
machines is soon reached, at least in those 
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Figs. 7 AND 8. 


types of machines heretofore used. If the air 
blast method of increasing the frequency be 
applicable to current tensions suitable for 
commercial uses, a system of lighting utiliz- 
ing Professor Thomson’s plan would seem 
to be ready for immediate realization. The 
system however, would seem to require that 
the transformed current of ultimate frequency 
be developed closely adjacent to the point of 
consumption, for the self-induction of even 
a copper circuit of such a length as would 
be required for municipal distribution would 
probably bar its transmission over a line cir- 
cuit. The experiment shown in Fig. 10 
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shows how great is the choking action of 
self-induction even in a few feet of thick 
copper wire. A series of tests upon the 
amount of light generated for energy con- 
sumed would be highly valuable in compar- 
ing the relative efficiency of a transformer 
working upon this plan and the ordinary 
plan where the transformed current is Co- 
ordinate in frequency with the inducing cur- 
rent. Perhaps it will be found that as the 
ratio of frequency of induced to inducing 
current increases, the amount of luminous 
energy also increases. These experiments 
furnish wholesome food for reflection and a 
careful consideration of them suggests num- 
erous seductive lines of further investigation 
attractive not only from a scientific stand- 
point but for the assurance they offer of 
practical results,—the kind most highly 
appreciated in the present industrial age. 
me - 
The Thomson-Houston Company’s 
Big Order. 

The order recently placed with the Thom- 
son-Houston Company by the Brooklyn Street 
Railway Company for the equipment of 
electrical service is the largest ever received 
by the Thomson-Houston Company, and it 
will probably be a year before the contract 
is filled. 

The first order from the Brooklyn Street 
Railway Company is for 1,200 motors and 
will aggregate about $1,500,000, not includ- 
ing the generators, trolleys, etc. The motor 
department of the Thomson-Houston Com- 
pany, it is understood, bas al] the business it 
can do for the next five months, and has un. 
filled contracts now for about 1,900 motors, 





The American Engine Company. 

A representative of the ELECTRICAL 
REVIEW recently visited the works of the 
American Engine Company, which are lo- 
cated at Bound Brook, N. J., and was 
received there by Mr. Elmer Stillman Smith, 
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the inventor of the American high speed 
engine. While on the train, just before 
reaching the station at Bound Brook, can 
be seen without difficulty the sign of the 
American Engine Company on this concern’s 
extensive plant, and the momentary impres- 
sion while passing is to the effect that there 
lies a thrifty concern. For years past, Mr. 
Smith has been carefully experimenting, at 
the expense of time, labor and cost, on his 
theory as to what a bigh speed engine should 
be, and a year ago his investigations were so 
far rewarded by success that it was neces- 
sary to definitely settle upon a home in 
which to manufacture this engine. The 
American Engine Company were not slow 
to see the advantages of selecting Bound 
Brook, as the Lehigh Valley and Central 
Railroad of New Jersey render complete 
shipping facilities. A tract of 235 acres of 
ground was purchased on which were factory 
buildings, several of which have been utilized, 
others being torn down as useless and re- 
placed by modern structures. It is the pur- 
pose of this company to so improve the 
section of the town in which their plant is 


located that its attractions will entice people 
seeking country residences to permanently 
settle in Bound Brook, and indeed, extensive 
grading, sewering and laying of water 
mains, are already under way. When the 
work is fully completed, electric lighting 
will be furnished from the factory and 
eventually this concern bids fair to furnish 
the light for the whole town of Bound Brook. 

Mr. Smith, in hisinvestigations,soradically 
departed from the customary design of the 
present engine that it became necessary, in 
order to obtain the best results, to have special 
tools made for the construction of his engine. 
This, of course, occasioned great delay and 
expense, a8 well as giving the tool-makers 
throughout the country the benefit of Mr. 
Smith’s valuable suggestions. After a year 
of careful testing and the manufacturing of 
special machinery this concern is now ready 
to begin actively the manufacture of their 
engines. The first engine built by Mr. 
Smith in experimental work now runs their 
entire plant and does surprisingly well the 
work required. 
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Electric Tanning. 

A recent issue of the Shoe and Leather 
Review contains the following interesting 
article on electric tanning, translated from 
La Lumiere Electricque: 

The principle of electric tanning is this: 
The electric current passes through the hides 
immerged in the tanniferous solution made 
of ordinary extracts, oak, chestnut, hem- 
lock, etc. 

Tanning is the absorption of tannin by the 
hide; it is quickly done under these con- 
ditions. 

As many tanners are incredulous we think 
it is useful to describe this new branch of 
electric industry, as there have been late ex- 
tensions and improvements. 

The growth of electric tanneries is the best 
proof that the electric process is practical 
and should become popular. 

It is asked, ‘‘How does electricity act 
when the tannin is absorbed by the hide? 
How does it hasten the operation?” 

We know that electricity draws the tan- 
nin liquid from one electrode to the other; 
this liquid passes through the hide and leaves 
the tannin in its cells; this tannin combined 
with the hide renders it imputrescible, which 
constitutes leather. 

The phenomena called by Hittorf the carry- 
ing of the ions in the electrolysis, enables us 
to make this hypothesis. The ions are dis- 
placed in the electrolyte, at different speeds, 
and give birth to mechanical phenomena, as 
M. Bouty has shown in his chemical experi- 
ments. This mechanical phenomena, this 
increase of pressure of the liquid at the sur- 
face of the hide, forces it to open its pores, 
and the diffusion of the liquid is made under 
pressure, therefore, quicker than by any other 
process. ; 

Ordinary tanning takes a long time, be- 
cause the tannin juice works slowly. The 
role of electricity is then to hasten this diffu- 
sion. That is the first hypothesis. 

But if it is transported, and if it is electro- 
lyzed, there is no gas disengaged while the 
current passes. The water is not decomposed ; 
the tub is closed and they have never observed 
any increase of pressure during the oper- 
ation; there is only the heating of the mass. 
However, we should remark that the liquid 
is a very poor conductor, the hide a good 
conductor of electricity; the current must 
pass through the hide, or, again, the hide 
forms the electrodes. 

Now, its structure; the state of the service 
is modified by the phenomena of polariza- 
tion; it is, perhaps, by the tension resulting 
from the polarization that we should attrib- 
ute the easy penetration of the liquid into 
the pores of the hide, for the electro-capillary 
phenomena should certainly enter into the 
act of tanning. That is a second theory. 

But theories do not matter much; what 
should be considered is the result obtained. 
Now in four days they can tan a hide which 
takes 10 or 12 months by the ordinary 
process of tanks. This result is obtained 
by the electric process of Messrs Worms 
and Bale. We will describe the process and 
material necessary. 

The tub is cylindrical (11 ft. 4x7 ft. 11), itis 
made of wood and turns around a horizontal 
axis. The rotation during the passage of the 
current seems necessary to cheapen the opera- 
tion, but the turningshould beslow. During 
the turning the hides strike against the walls 
of the tub; pegs in the walls prevent the 
hides from sticking. The dynamo current 
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is connected to the two extremities of the 
rotating axles by brushes from the collectors 
from which proceed the electrodes. These 
electrodes are composed of eight large cop- 
per wires, which enter the tub. These 
wires are laid symmetrically upon the inner 
circle at the baseof the cylinder throughout its 
whole length to the opposite base, which also 
carries a like number of wires. The interior 
lateral surface of the cylindrica] tub is car- 
peted with 16 wires, alternately positive 
and negative; the two bases have their 
eight wires proceeding from the center. The 
electric current can then flow in every por- 
tion of the interior of the tub filled with 
hides and liquid. 

The electric action is uniform in all parts 
of the apparatus. 

The tub holds 700 to 800 kilogrammes 
(1,400 to 1,600 pounds) of hides, 1,500to 1,800 
quarts of solution ; for one kilogramme of 
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hides, one kilogramme of extract at 20 de- 
grees Baume. —— 

For reasons that we cannot explain, they 
add to the tannin liquid a small quantity of 
essence of turpentine. Se w= Xs 

The working current in the tub has an in- 
tensity of ten amperes at a tension of 70 volts, 
The time varies from 24 to 100 hours, accord. 
ing tothe hides. Tbe current is reversed 
every 12 hours by a simple switch, to regu- 
late the wear of the copper electrodes, the 
positive wires wearing faster than the others, 

The temperature, current and rotation 
must be watched if it gets too warm, and Jet 
the apparatus cool. This is followed unti} 
the tanning is finished. 

The electric tanning of Messrs. Worms 
and Bale is now employed in England by 
the British Tanning Company. They have 
installed ten tubs resembling those described, 
These ten tubs produce annually 1,600,000 
pounds of tanned leather. They estimate on 
an average 160,000 pounds of leather as the 
annual production of one apparatus. The 
motive force necessary torun the manufactory 
is 40 horse-power. 

In France, the Society Brion and Dupre 
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have four machines that we have seen oper- 
ate for the past two years. In the tannery 
of the Glaciere they have six machines, 
which corresponds to a production of nearly 
1,200,000 pounds of leather prepared by elec- 
tricity. 

We believe other French tanneries use the 
electric process, but fear to frighten away 
their customers who scorn all new improve- 
ments, so they give it no publicity. In 
Portugal, two electric tanneries are in- 
stalled at Porto and at Braga, with new 
machines producing 1,400,000 pounds of 
coarse leather. 

They are now constructing in Madagascar 
an electric tannery to tan the hides of beeves 
whose meat is preserved. But where the 
process would seem to have great success is 
in countries producing the hides, in Brazil, 
the Argentine Republic, and in Uruguay. 

One electric tannery is already operating 
in Brazil, another will soon commence man- 
ufacturing. This one is established 12 
kilometres from Rio de Janeiro, at Buena 
Vista, and covers 51,025 square metres. 
They have installed 100 machines with a 
motor fed by two steam engines of 250 horse- 
powereach. The annual production of this 
tannery will be about 140,000,000 pounds 
of leather. 

The shortened time is not the only advan- 
tage ; the electric process is more econom- 
ical than the old system; it employs less 
costly material and much less hand work. 
Also, the material (dynamo and tubs) neces- 
sary to an annual production of 1,600,000 
pounds of leather does not exceed 40,000 
francs ($8,000). 

The material is simple and cheap, more- 
over, the use of the electric process presents 
an economy of nearly 0.20 francs (4 cents) 
per kilogramme (about two pounds) of 
hides upon the price of ordinary tanning 
which makes an annual production of 80,006 
kilogrammes (160,000 pounds) the product 
of one apparatus, a profit of 16,000 francs 
($3,200). 

These are the advantages of electric tan- 
ning. 

Sestuens men have established that leather 
electrically tanned is of a quality as good if 
not better than ordinary leather. This im- 
portant point established, the following table 
shows in what proportion the time of tan- 


ning is shortened: 
Duration of pause. 


Hides. Electric. rdinary. 
Light hides ......... 24to 82 hours. 3 months, 
Heavy hides......... 48to 60 “ dto6 * 
Light cow and horse w *- GeDp * 

eavy and medium 

eh snenomendie Sito 9% “ 10to12 “ 
Heavy beef.........- 86to108 ‘“* 12to1s “ 


Like heat, electricity facilitates reactions, 
permits the better and quicker manufactur- 
ing of many products, and there are many to 
search for and to be found in its application 
to chemical industry. 





March 12, 1892 


“Alternate Current Motors.” 





BY WILLIAM STANLEY, JR., BEFORE THE 


NATIONAL ELECTRIC LIGHT ASSOCIA- 
TION, 


AT BUFFALO. 





= The historian who 
shall collect the data 
necessary to trace the 
rise and growth of 
the alternating cur- 
rent motor will find 
that the subject has 
been pursued by men 
of science in all parts 
of the civilized 
world, and he will 
ae . be obliged to chron- 
icle the fact that, up to the present year, 
no thoroughly practical motor system has 
been worked out. The various plans sug- 
ested by inventors and by engineers may 
he classified into three types; they are: First, 
motors operating in synchronism with the 
current alternations, having a field magneti- 
zation, produced by continuous currents 
with alternate currents applied to the arma- 
ture circuits, a type originally demonstrated 
by Hopkinson, in 1888; second, motors actu- 
aied by the inductive effects of a rotating 
field upon closed armature circuits, first sug- 
vested by Mr. Tesla, in 1887, and, third, 
motors operated by alternate currents, in 
both tield and armature, constituting one of 
the types investigated by Mr. Kelly and 
myself. As far as I know, the first work on 
jternate current motors in this country was 
taken at Great Barrington, 1886 and 
37, when I designed and built a syn- 
chronous motor, and a motor acting under 
repulsive currents obtained by period- 
ically short circuiting armature coils, while 
they were under induction from the field. 
One of these motors was designed in Janu- 
1886. Professor Thomson, in 1887 and 
3, also produced motors of this type, and, 
what was of still more importance, he read 
a paper before the Institute of Engineers 
memorable for the clearness with which he 
treated the subject. 
lu order to more clearly explain the trou- 
bles found in designing these and other al- 
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small, there are cases in which the energy 
lost outside far exceeds the loss within the 
wire itself. Another point may be noticed. 
We are accustomed to think of the resistance 
of a wire as a fixed quantity ; we say, a 
circuit has ten ohms resistance, and we are 
in the habit of thinking that this value of 
ten ohms is approximately constant and in- 
dependent of the current flow. While this 
supposition is true for steady currents, it is 
not true for those of changing value. If the 
conductor carrying an alternate current is of 
small section, less than one-quarter of an 
inch diameter, the internal resistance of the 
circuit remains nearly constant for alternate 
currents of the frequency we are accustomed 
to handle, while the external resistance, if 
I may be allowed to use such a term, in- 
creases with an increase of current and may 
increase as the square of the current, or 
faster. While I am aware that this treatment 
of the term ‘‘ resistance” is not in ordinary 
use, yet it is quite orthodox; it has been de- 
fined by the mathematicians, and its use may 
be justified, as it is often instructive in com- 
paring the losses taking place within and 
about a conductor occasioned by the flow of 
alternate currents. In designing alternate 
current motors, for instance, the loss of 
energy exterior to the circuits has to be very 
carefully watched; for example, an alternat- 
ing motor armature wound in the ordinary 
manner might carry one ampere of current 
with very little loss other than that due to 
its interior or ohmic resistance, while ten 
amperes might cause a loss exterior to the 
wire by hysteresis and eddy currents several 
times the ohmic loss in value, or the exterior 
resistance might become so great as to prac- 
tically prevent the flow of current to the 
value desired. 

The other property of a circuit carrying 
an alternate current, to which I wish to 
allude, is its so-called inductance, which is the 
property of inducing upon itself an electro- 
motive force. The electromotive force thus 
produced combines with the other electro- 
motive forces in circuit to determine the 
direction and value of the current at any 
time. It is not necessary for the purposes 
of this paper to trace out just why or how 
it happens that these electromotive forces 
are developed, or why they do not coincide 
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iting current motors, I wish to call your 
ention to two of the properties possessed 
circuits traversed by alternate or varia- 
currents. When dealing with continuous 
irrents, We are accustomed to consider 
t the resistance of a circuit is determined 
the area and length of the conductor and 
the specific material composing it. In 
ing with alternate currents, it is desir- 
to extend the definition of the term 
resistance” to a fuller meaning. The term 
esistance,” as you all know, is that prop- 
y of acircuit which determines the amount 
electrical energy disappearing per unit 
urrent. The value of this property or 
sistance” being obtained when the energy 
circuit is divided by the square of the 
lume of current flow. 

When steady currents occupy a circuit, 
the resistance value is confined to the condi- 
tions which exist within the conductor, viz., 
the “‘resistance” is proportional to the length 
of the circuit, inversely proportional to its 
area, and dependent upon the kind of mate- 
rial employed. When variable or alternate 
currents are applied to a circuit, the resist- 
ance proper may not be confined to the in- 
terior of the conductor, but may extend to 
its surrounding neighborhood, for, with 
these changing currents, work may be done 
outside of the conductor as well as inside of 
it, and, as the losses by hysteresis and by in- 
duced currents cause a disappearance of 
electrical energy, they may be defined in 
terms of the current flowing and a resistance 
factor. When alternate currents are used, 
this factor is always ter than when 
steady currents flow, and while in particular 
cases the disappearance of electrical energy 
taking place outside of a conductor may 


in phase. By looking at the printed sheet, 
Fig. I, you will find the diagrams which 
illustrate the phase differences of these elec- 
tromotive forces; that marked I is the elec- 
tromotive force in a circuit which urges the 
current against the resistance.of the circuit, 
whether the resistance be within or about, 
or both within or about, the conductor. The 
curve marked II indicates the relative posi- 
tion or phase, that is, time of flow of the 
electromotive force of self-induction, which, 
as you see, is to the right of the first electro- 
motive force, and, lastly, you will find the 
phase of electromotive force developed upon 
a condenser when attached to a source of 
alternate currents. 

For the present it is only necessary to 
notice that two of these electromotive forces, 
II and III, have their maximum and all cor- 
responding values at the same time, as, for 
instance, at the time C, II and III are op- 
posed in direction, A being + direction, B 
being — direction, while the maximum values 
of each fall upon the same time line. 

Let us now briefly examine the various 
types of motors that have been suggested, 
and which I have classified in three types. 

It is well known that if an alternating 
dynamo be run until its speed of alternation 
or frequency is approximately the same as 
that of the generator from which it is to be 
supplied, and, if its field is properly magnet- 
ized, it can be coupled to the generator b 
simply closing a switch ; it will then fall 
into step with the generator and will take 
load and behave in a very proper manner ; 
the trouble is to get it into step-without em- 

loying costly or complicated appliances. 
f one attempt to start such a machine by 
commutating the current in the ordinary 


manner, he will find that the current will 
refuse to flow in the field circuit, the induct- 
ance of the circuit keeping most all the cur- 
rentout. How to startasynchronous motor 
is a problem still unsolved, but Mr. Kelly 
and myself believe that we have found a 
solution. 

It is not to be understood that all dyna- 
mos will run as synchronous motors with 
equal satisfaction, for while the machines 
made in this country will so run, they are 
not to be compared, for this or multiple 
connected service, with the Mordey machines 
made in England, which, by the way, I 
consider to be the best designed alternators 
yet produced. The reason why the Mordey 
machines excel as synchronous motors is, 
that the inductance or self-induction of the 
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C. G. 8. lines per square inch of iron, which, 
with a loss of one watt per pound, would 
then represent an external resistance loss, 
that is, a loss outside the wire, of 300 watts, 
300 watts 
the internal resistance of the copper coils 
may be made low and may be neglected. 
Now, it is evident that the magnetization 
produced in the field will react upon the 
field coils and will develop an electromotive 
force of self-induction, and this electromotive 
force, as shown in Fig. I, will be 90 degrees 
or half a semi-period from the electromotive 
force urging the current against the resist- 
ance ; let the value of this induced electro- 
motive force be 250 volts, then the electro- 
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armature circuit is solow that the slightest 
tendency to fall out of step is instantly cor- 
rected by the necessary current flowing in 
the armature. 

If one attempt to couple two or more 
of our American alternators in parallel (I re- 
fer to surface wound machines), he will find 
that a large false or useless current will 
surge to and fro between the armature cir- 
cuits; this false current is due to the fact 
that when two alternators are put in parallel 
there are always short intervals of time dur- 
ing which one machine leads and does work 
upon the other ; this interchange of current 
between the machines tends to bring them 
into more perfect step. Mr. Mordey’s ma- 
chines may be said to be always alert to 
correct any difference of phase, in fact, they 
may be imagined to correct each other at the 
first intimation of the lagging machine, 
while the American machines allow the lag- 
gard to fall a considerable distance behind 
before the necessary correcting current 
passes. 

While many inventors were eagerly follow- 
ing their various lines of investigation for the 
purpose of producing an operative motor, 
Mr. Tesla had quietly worked out a new 
solution of the problem on an song J novel 
basis, by inventing the rotating field, that 
is, the field produced by shifting magnetism 
and producing it by alternate currents. Mr. 
Tesla’s motor is so simple and so beautiful 
in theory that many have doubtless wondered 
why it has not been brought into general 
use. If I correctly understand the subject, 
it has not been commercially adopted be- 
cause of the difficulties in operating it at 
the frequency generally in use in this coun- 
try, viz., 130 ~ p.s., and especially because 
thus far special generators and circuits hav- 
ing phase differing currents must be em- 
ployed ; there have been many attempts to 
subdivide alternating currents into two or 
more currents differing in phase. Special 
arrangements of condensers for producing 
phase differences from a single source of 
supply have been worked out by M. Leblanc 
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motive force urging the current against the 
resistance will be found by 


{/ (applied E.M.F.)* (E. M. F. 
of Self-Ind.)* or 


4/ 300® — 250° 


That is to say, that of the 300 volts ap- 
plied, 165 volts are used up in urging cur- 
rent to magnetize the motor when it is 
doing no work, and 250 volts are available 
for inducing currents in the armature. If, 
as we have assumed, the lost due to hyster- 
esis is 300 watts, then the current flowing 








= 165 volts. 





ould be 220_watts 

wou © 765 volts =1.8 amperes, and the 
- , 800 

resistance external to the wire (1.8) = 92 


ohms. 

I do not mean to say that these conditions 
are actual or cannot be improved; they 
ought to be. I present them simply to show 
that, with this type of motor, the full elec- 
tromotive force employed is not available, as 
in the example when, with 300 volts applied, 
= 250 volts are available and 165 volts are 
ost. 

Moreover, it is necessary that a strong 
field magnetization should be developed in a 
motor in order that a powerful starting 
torque may be had; as a consequence, the 
field circuits of this motor must be composed 
of a comparatively smal/ number of turns of 
wire (the flux or magnetization in an alter- 
nating magnet being inversely as the num- 
ber of turns with a given applied electro- 
motive force and with a magnetic circuit 
of given reluctance). It might also be shown 
that the value of the field producing cur- 
rent in these motors, viz., the current re- 
quired to run the motor empty, is largely 
dependent upon the air gap between the 
field and armature, the current at no load be- 
ing greater as the clearance between the field 
and armature is increased. The Tesla motor 
then must necessarily have a false or lagging 
current at no load, and must expend consid- 
erable energy in the production of the rotary 
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in France and by Mr. Kelly in this country. 
As regards the motor itself, there are two 
drawbacks to its use which have not thus 
far been entirely removed ; they result from 
the inductive effects of the currents upon 
themselves and upon each other. 

To understand this matter in a practical 
sense, let'us assume a Tesla motor having 300 
pounds of iron in its field and armature to be 
omeetine suppose it be oem with a 
16,000 alternate current at 300 volts pressure. 
We have 300 volts then applied to each of 
the two field circuits. We can count on the 
motor being magnetized to at least 20,000 
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field by hysteresis loss, until someone, and 
Mr. Tesla as likely as any one, shall find 
an iron without hysteresis and an air gap 
that does not require magneto-motive force. 
I understand that these motors require about 
.6 of the full load current when running free 
with a factor of lag of about .7, so that the 
actual per cent. of oar required to run 
them free is, approximately, .6x.7 xen = 42, 
or, say, 40 per cent. of their full load energy. 
This is a rather serious matter when viewed 
from the standpoint of the station manager, 
for if the motor service requires .6 of its full 
load current to run free of work, then evi- 
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dently .6 of the station capacity must always 
be in operation. There is another slight 
trouble with these motors, resulting from the 
fact that the co-efficient of mutual induction 
does not a up as the motor isloaded; this 
may be explained by saying that the flux 
and, consequently, the electromotive force 
developed in the short circuited armature 
coils, decreases as the motor is loaded ; this 
decrease of induction affects the speed of the 
motor, causing it to fall off with load, while 
it requires a larger current in the field to 
furnish an increased amount of work ; both 
of these difficulties, however, are very largely 
determined by the design and calculation of 
the motor itself, and may be brought within 
working limits. I see no reason why this 
motor may not be made successful and oper- 
ative by proper designing and careful study. 

The problem before those studying the 
alternate current motor is, however. entirely 
independent of these difficulties. Had we a 
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rents, then A-C is the electromotive force of 
self-induction ; the two electromotive forces, 
A-C and B-C, combine to always just balance 
the transformer electromotive force. 

Now, in any operative type of motor, 
the electromotive force A-C will always 
be greater than B-C, or, simply, the opposi- 
tion of A-C will be so great as to practi- 
cally obstruct the flow of current in the 
field: If, now, we could introduce a third 
electromotive force, such as C-D, which 
should always oppose A-C,we could neutral- 
ize the effect of A-C upon the time of flow 
and value of the current, which, in that case, 
would not be opposed by any electromotive 


force, except C, R, or C =—R 28 in the 


case with steady currents. To get this 
third electromotive force, we insert a con- 
denser whose capacity is so chosen that the 
field current will develop a potential upon 
the condenser terminals equal to the electro- 


reliable means of dividing an alternate cur- motive force A-C; if the field current 
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rent into two currents having the proper 
difference of phase, Mr. Tesla’s motor would 
be made available and would be of great 
commercial value. Mr. Kelly and myself 
have found an entirely novel and complete 
solution to the problem. As far as we can 
discover, it has never been attempted by 
any other experimenters. By the use of a 
very simple invention, we are able to draw 
from a single transformer secondary two 
phase differing currents, having any differ- 
ences of phase we elect. These currents 
maintain their phases, that is to say, times 
of flow, independent of the amperage of the 
current and of each other. We can apply 
our invention at the station, splitting the 
primary current from the dynamos into two 
phase differing currents, or we can lead the 
primary current through a transformer and 
split the secondary into two components. 

I regret that Iam unable to disclose the 
methods we adopt, but I hope to be able to 
publish our results shortly, Our method 
will then allow us to run the Tesla motors 
from the same circuits and by the same 
generators that we now employ in incandes- 
cent alternate current lighting. The Tesla 
motor for the past five years has been waiting 
for one thing only to develop it, viz., a 
current splitter, and we have found one. 

Mr. Kelly and I have invented what we 
call a ‘‘condenser motor,” which differs 
radically from either of the above men- 
tioned types. The problem which we have 
had in mind was to construct a motor 
which should be operated by existing alter- 
nate currents in exactly the same manner 
that we operate an ordinary motor when 
supplied with continuous currents; to do this, 
it is necessary to construct a motor whose 
circuits do not possess (effective) self-induc- 
tion, or, to put it in another way, it is neces- 
sary to take away from the alternate current 
circuits the effects of the electromotive forces 
induced in them by their own currents, which 
renders unavailable a considerable part of 
the electromotive force applied. 

I will attempt to explain our shunt motor 
without the use of formule, illustrating the 
results obtained as best I can. 

Our motor has a laminated sheet iron field, 
and may be made in any of the multipolar 
or bipolar types. The field winding is con- 
nected in series with a condenser to the 
secondary of a transformer, which, when 
fed from the station, furnishes the source of 
supply. The armature of the motor, although 
wound with a special winding, is substan- 
tially the same as a continuous current arma- 
ture, and is surrounded by closed copper 
bands whose function I will describe later. 
The theory of the motor is, that, given the 
necessary magnetization and armature cur- 
rent, the motor will operate as well with 
alternate as with continuous currents. Re- 
turning to the field circuit, let us glance at 
the function of the condenser, If the field 
windings were connected directly to the 
transformer or source of supply we should 
have two electromotive forces in circuit, 
combining to oppose the electromotive force 
applied by the transformer. Let the line A- 
B, Fig. III, be this electromotive force, and 
let B-C be an electromotive force whose 
value is found by multiplying the current 
(in the case assumed) by the resistance of 
the circuit. By resistance is meant the in- 
ternal or ohmic resistance plus the external 
resistance due to hysteresis and eddy cur- 


changes in value from time to time, it will 
change the values of both A-C and C-D (as 
these electromotive forces are in series con- 
nection) in almost the same ratio, and conse- 
quently these two electromotive forces, the 
one on the condenser and the other on the 
field coil, will always neutralize each other’s 
effects, and the circuit will be left free to the 
current flow, as with continuous currents. 
Perhaps this may be made simpler by con- 
sidering the resultant effects produced by a 
number of alternators coupled in series, 
Fig. IV. Let A, Band C be these genera- 
tors; let them be all rigidly coupled to the 
same shaft, A being set on the shaft so that 
its armature generates an electromotive force 
90 degrees away from that of Band C,while 
B and C are coupled to produce the same 
voltage at the same time and have their 
terminals opposed ; then B and C will exert 
no effect upon the circuit, for they will al- 
ways neutralize each other, The electro- 
motive force of A corresponds to the trans- 
former electromotive force ; the electromo- 
tive force of B to the electromotive force of 
self-induction on the field coil, and the elec- 
tromotive force of C to the electromotive 
force on the condenser, In this way we 
obtain the necessary current to magnetize 
our motor unrestrained by the electromotive 
force of self-induction. 

The next difficulty to clear up, in order to 
operate our motor, is to get rid of the exter- 
nal resistance in the armature circuit, In 
order that a motor may operate economically 
and regulate properly for changes of load 
and current it is desirable that the armature 
resistance should be very low ; the principal 
resistance offered to alternate currents in 
an armature is, as before stated, due to the 
work outside of the armature wire in the 
iron core ; these losses in the iron are occa- 
sioned by the alternating magnetization de- 
veloped by the armature current ; to remove 
this loss of energy we have had to destroy 
most all of the armature magnetism in the 
following manner, 

You are all aware that if a magnet core is 
wound with two equal coils in opposite 
directions and is connected with a current 
source, the resulting magnetism will be only 
that due to the difference of the winding 
displacement, and will be practically negligi- 
ble. About our armature, see Fig.V, we 
place close circuited copper bands or wires, 
so disposed as to be parallel to the direc- 
tion of current flow in the armature conduct- 
ors; the currents flowing in the armature 
windings induce oppositely directed cur- 
rents in the stationary bands, and, conse- 
quently, the armature core is surrounded by 
two sheets of current during each wave of 
current flow ; the sheet of current on the 
armature flowing in one direction, whilst the 
current in the stationary bands flows in the 
opposite direction, thus practically prevent- 
ing any magnetizing effect, and thus, also, 
preventing any loss 7% hysteresis and eddy 
currents in the core. Now, it can be shown 
that the work lost in the copper bands will 
be very small, providing the resistance of 
these bands be kept low, and we have found 
that this loss can be made as low as one- 
third of the inside or ohmic loss, a result 
which enables us, by proper designing, to 
make our armatures almost as efficient as 
those of the best direct current type, with 
small additional expense. 

One other point of advantage obtained by 


the use of the compensating bandsshould be 
mentioned; as the cross magnetization of the 
armature is practically destroyed, there is no 
change of lead under variation of load, as 
there is no distortion of the field magnetism 
by the armature current. These results are 
eminently satisfactory. In describing the 
Tesla motor I pointed out that there was a 
loss of voltage, or that, of the voltage ap- 
plied, a considerable portion was unavail- 
able; in our motor 96 to 98 per cent. of the 
voltage applied to the armature is available, 
while the operating conditions are identically 
the same as found with a continuous cur- 
rent motor. It is not to be understood that 
the motor has an efficiency of 96 to 98 per 
cent. Far from it. In our small motors the 
losses in the field and armature will ag- 
gregate 30 to 40 per cent. In the larger 
types of from two to five horse-power the 
loss will not exceed 25 per cent., whilst in 
the still larger sizes the losses will be much 
less. The problem of the efficiency of the 
motor is almost the same as the efficiency of 
the transformer and depends in large measure 
on the care and skill of design. 

To operate our motors it is necessary 
that the speed of the dynamo should remain 
constant; as constant as possible. If the sta- 
tions will give us a definite number of alter- 
nations, and will maintain that number, our 
motors will behave beautifully; if the alterna- 
tions change, the condenser electromotive 
force will no longer exactly oppose the lag- 
ging electromotive force of self-induction 
and the field current will change and lag 
either positively or negatively; mere change 
of electromotive force will not interfere with 
the operation of our motors more than it 
would with any continous current motor. 

Fig. VI illustrates the general design ar- 
rangement of the motor system. The con- 
denser is placed either upon the wall or under 
the motor in the base; the electromotive force 
applied to the field is about 150 volts ; the 
armature electromotive force is either 50 or 
100 volts. The electromotive force on the 
condenser is, approximatively, 750 volts. 
While this electromotive force may appear 
excessive at first sight, there is no real dan- 
ger from its use, as a contact across the ter- 
minals would instantly reduce the potential 
and accidental contact is easily prevented by 
properly insulated wires. 

There is one other type of motor to be 
mentioned ; the series wound motor. When 
operating any of the ordinary types of motors 
by alternating currents, it is necessary that 
the phase of the field magnetism must coin- 
cide with the phase of the electromotive 
force applied to the armature circuit, that is 
to say, the field magnetism must arrive at 
its maximum value at the same instant the 
electromotive force applied to the armature 
arrives at its greatest value; forif these two 
values do not coincide in time, the counter 
electromotive force developed by the rota- 
tion of the armature will not directly oppose 
the electromotive force applied to the arma- 
ture, but will be skewed off one side, and, 
consequently, will allow a false current to 
flow in the armature circuit. Fig. VII illus- 
trates the point, for, suppose they do not 
coincide in phase, then A-B represents the 
maximum value of the alternating electro- 
motive force applied to the armature, and 





March 12, 189% 


wound type of motor, then, is the simpler 
to deal with; let us examine it for a moment. 
If an alternate current source be applied to 
a series wound motor properly constructed 
with laminated fields, etc., the motor will] 
run with feeble torque, and if one investi- 
gate the cause of this want of torque and 
power, it will be found at once to be due to 
the inductance of the motor ; the electromo- 
tive force of self-induction will greatly re. 
duce the available electromotive force ap- 
plied to the motor, and consequently lower 
its capacity to translate electric energy into 
mechanical power. We have removed this 
deleterious effect of the electromotive force 
of inductance in the following manner. Fig, 
VIII represents a motor having its field and 
armature connected in series, while ¢ is a 
condenser also connected in series ; the dis- 
tribution of the electromotive forces is given 
in the diagram. The transformer supplies 
the motor with current at 50 volts pressure, 
the electromotive force of self-induction 
located almost entirely upon the field coil 
is assumed to be 60 volts, the electromo- 
tive force on the condenser is, consequently, 
60 volts for the current in circuit and the 
load on the motor, and, consequently, if the 
current varies, then both the condenser 
and self-induction electromotive forces vary 
in approximately the same manner, thus 
leaving the circuit to receive current from 
the transformer and to do work. In my judg- 
ment, this type of motor will be of great 
practical use ; not only will these motors suc- 
cessfully handle all constant load problems, 
such as pumping, blowing, etc., but they 
will be exceedingly useful in crane and ele- 
vator work, while their service in propelling 
cars can hardly be estimated. In all cases 
where hand control is required, they can be 
operated as successfully as continuous cur- 
rent motors. 
The most serious question we have met in 
ursuing this problem has been that of find- 
ing a suitable condenser. It may be well to 
state that none of the ordinary types of con- 
densers, viz., those made of paper, paraffine, 
vlass, mica, etc., are of the slightest use. 
Ve have found that the residual charge in 
all the above mentioned substances abso- 
lutely prevents their acceptance; this re- 
sidual charge seems to depend upon the non- 
homogeneity of the dielectric and upon the 
want of an absolute contact between the 
plates of the condenser and the dielectric 
surface. When glass is used as a dielectric 
and a potential of 1,000 volts (average) is 
maintained upon the condenser, the glass 
heats rapidly until, finally, it is shattered 
to pieces. Condensers of glass, when raised 
to a potential of 15,000 volts, became phos- 
phorescent, rapid flashes of light appeared 
in various parts of the glass, while they 
withstood the potential, which was only for 
afew moments, Vulcanite we find unreli- 
able ; metallic chips are always present and 
for this reason, if for no other, it fails to 
stand satisfactorily. We have succeeded in 
producing what we call ‘‘ films” from .003 
to .005 of an inch thick, which will surely 
stand a potential of 1,000 volts. We believe 
that these condensers are entirely commer- 
cial, that they will not deteriorate, while 
their cost per microfarad is quite low. So 
perfect are they, that they show but little 
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B-C represents the lagging magnetization, 
which, asI have stated, should coincide with 
A-B; consequently, B-S represents the coun- 
ter electromotive force of rotation, which is, 
of course, directly opposed to B-C and 
should be directly opposed to A-B, or should 
occupy the position of B-E. It can be shown 
that D-F is the electromotive force urging 
the current against the resistance of the ar- 
mature, or C-R, while E-F, which is smaller 
than D-F, would be that electromotive force, 
providing the magnetism B-C coincided with 
A-B. All this simply means that, when 
operating a motor by alternate currents, the 
magnetism in the field should coincide with 
the electromotive force applied to the arma- 
ture ; or else there will be a false current in 
the armature circuit ; the condenser accom- 
plishes this desired result in the shunt type 
of motor; in the series wound motor the mag- 
netization necessarily coincides with the 
armature electromotive force, because they 
both accompany the same current. Theseries 


trace of residual charge, they do not heat 
perceptibly when in circuit for a long time, 
and withstand a potential of from 2,000 to 
3,000 volts with a dielectric thickness of 
.006 inch. The processes of their manufact- 
ure will not be made public at present. 

Of the three types of motors mentioned 
in the beginning of my paper I have but 
partially described one; the other two can be 
worked out. We believe we know how to 
perfect: the synchronous type; we expect 
to do so. The Tesla motor is perhaps the 
simplest of the three to work out from 
the beginning, but, like all such problems, 
it requires study and careful investigation. 
The so-called multiphase motors, of which 
much has lately been written, possess no 
advantage over the two phase type as 
devised by Mr. Tesla; in fact, the two 
phase motors are neither better nor worse ; 
but the European multiphase motors ap- 
pear to have been carefully designed ; the 
relations between field and armature seem 
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better, and, if they possess any superiority 
over the American rotary motors, it is de- 
rived from these conditions rather than 
from any new departure in the application 
of the three phase currents. 

Mr. Kelly and I have produced motors 
which are operative on existing circuits. 
As we have stated, our motors start at full 
torque, run to a definite speed and behave 
exactly like direct current motors under 
load. So perfectly does our compensating 
winding eliminate the electromotive force 
of self-induction from the armature circuit, 
that this circuit offers very nearly the same 
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about seven-tenths. As lamps are added to 
the secondary circuit, the phases of electro- 
motive force and the current in the primary 
tend to coincide, and at a partial load, com- 
paratively small, they do coincide, practi- 
cally, so that the product of current and 
electromotive force shows the _ true 
energy. In the Tesla motor the same 
general relation exists, and if it were 
posssible to operate the motor without an 
air gap, identically the same relation would 
exist. As we load the motor, the phase, 
the applied electromotive force coming from 
the generator and the current tend to coin- 
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opposition to alternate currents of a frequen- 
cy of 130~p., s. that it offers to continuous 
currents ; there is, therefore, little falling off 
speed due to the self-induction of the 
armature circuit; in fact, we can over- 
mpound the motor by its own load by 
ting the brushes off the neutral point of 
commutation, thus changing the flux 
through the field. 

Your president has asked me to address 
you on the alternate current motor problem, 
and I presume he expects me to offer an ex- 
cuse on behalf of the profession for not 
having placed in your hands a perfected 
motor adapted to your circuits before this 
time. I can only say that the problem has 
been a difficult one; there are so many 
opportunities offered to alternating currents 

dissipate their energy, so many more than 

found with continuous currents, that 
ove has to be very keen sighted to avoid 
lue waste in constructing alternating 
ichinery, but, from the knowledge already 
juired, I feel convinced that the coming 
year will place the alternate current motor 
firmly on its feet, and that before the year 
clapses many stations represented in this 
convention will be testing the accuracy of 
the statements contained in this paper. 
DISCUSSION. 

Mr. Stillwell: I should like to ask one 
iestion of Mr. Stanley, and that is: In this 
motor that operates with a condenser, or an 
arrangement equivalent to a condenser, is 
there any faradization of the currents behind 
the electromotive force in the circuits? Sup- 
pose we have a long line over which to 

transmit power, what is the relation of the 

phases of electromotive force and current in 

the circuit from the generator to the dynamo 
motor? I understand that there is little 
tardation, if any. 

Mr. Stanley: None whatever. The elec- 
romotive force flows at the time of the im- 
ress of the electromotive force. There is 

no lagging, and therefore there is no false 
current. The product of the current in the 
electromotive force expresses the true energy. 
In all of the rotating field motors, if you 
want to find how much power you are using, 
you multiply the electromotive force and 
urrent together, and then multiply by some 
lecimal, some factor, which gives you the 
relations of the power actually absorbed with 
the power apparently absorbed. In our 
motors it is not so. 

Mr. Stillwell : I would like to refer to the 
development of the Tesla motor, and to the 
relation of the false current to the true cur- 
rent in the operation of that motor. Mr. 
Stanley’s statement is, so far as my recollec- 
tion serves me, about correct, when the 
motor is at full load; a motor of four or five 
horse-power ; but the Tesla motor behaves 
very much like a transformer. The develop- 
mentand perfection of this motor, as Mr. 
Stanley has said, is a matter of attention and 
careful study of details of construction. Mr. 
lesla and Mr. C. L. Scott have worked on 
this subject for a long time, and have brought 
the Tesla motor up to about the best relation 
that I believe is practicable with that type of 
motor, and that is a very good relation for 
certain purposes. The relation of the false 
current at no load is not, however, propor- 
Uonate to the energy. In a transformer of 


the closed circuit type, when no lamps are 
burning on the secondary circuit, and conse- 
quently there are no currents in the second- 
ary coil, we can obtain the true energy in the 
primary by multiplying the current and 
electromotive force by a factor, which, for 
the types ordinarily used in this country, is 
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cide; and while on a motor of 15 horse 
power, which gives about the best results 
at no load,we must multiply the current and 
electromotive force by two-tenths instead of 
six-tenths, at full load we would multiply it 
by eight-tenths or nine-tenths; that is to say, 
that when a Tesla motor is turning over 
the false current is very large, but there is a 
relatively good regulation as to energy. 
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sulators on each pole, rather than to run 
three or four wires. The advantage of the 
latter would be that we could start the mo- 
tors with torque, so that they could be 
brought upto their full speed when fully 
loaded. The disadvantage of the synchro- 
nous is simply that starting devices must be 
used; but that is a small matter and a small 
portion of the necessary investment. The 
muitiphase and the synchronous type, when 
run at full load, should be operated syn- 
chronously. I do not think there can be 
any doubt as to that. If we do not operate 
them synchronously there is sure to be a re- 
tardation of current behind the electromotive 
force, and the effect of that is to multiply or 
increase our investment in copper. The ad- 
vantage of synchronism is decided; it is an 
advantage we should not overlook, and 
should not neglect. This motor will run at 
a speed absolutely equal to that of the gen- 
erator, irrespective of load. It will not get 
out of step, if properly designed, unless 
overloaded to the extent of 100 per cent , an 
occurrence which is extremely improbable. 
If it should happen, it is easy, by means of 
an automatic cut-off, to protect the motor. 
For small motors, supplied from ordinary 
alternating current circuits, as now exist, a 
motor such as Mr. Stanley describes would 
have a very extensive and, I think, very val- 
uable application. There are motors which 
can he used for this purpose, but there are 
some objections to their use. The ordinary 
synchronous motor can be made self-starting 
without great torque, but with sufficient 
torque to bring itself up to speed. 

Mr. DeCamp: I was certainly impressed 
and interested in the paper read this morn- 
ing and also those last night. They are 
very technical, however, and some of us 
poor fellows, who have to make use of these 
motors, are not as well posted on the matter 
as perhaps we should be. I take it that 
there are a great many central] station men 
here to-day, like myself, who would just 
like to know the relation between electric 
power delivered to the customer, and paid 
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Good current regulation is very difficult to 
obtain, and, therefore, there is always some 
flow in the circuit. This does not apply to 
the efficiency, and the false reading is by nu 
means as much as would be understood from 
the bare statement. I have been very much 
interested in Mr. Stanley’s paper, and I am 
sure that all manufacturers, those connected 
with companies, as well] as the managers and 
central station men, will welcome anything 
that is in the way of improvement over ex- 
isting apparatus. As Mr. Stanley is not 
prepared to tell us just the arrangement he 
uses, it is impossible and unfair to criticise 
the operation of this motor. When he is 
ready to disclose his method, we shall be in 
position to say more definitely what it will 
probably do. At the present time it seems 
to me that the practical question presented 
is this: Assuming the case of power trans- 
mission for a considerable distance, and 
omitting for the time reference to the very 
general application of such a motor on ex- 
isting circuits of small size, in the case of 
power transmission I think it is very ques- 
tionable whether the advantages over the 
multiphase or synchronous type would be 
real. We should certainly have to pay some 
price for it, by using some new apparatus—a 
condenser or something else. If we were 
to transmit power from Niagara Falls to 
Buffalo, and were to use existing apparatus, 
about as good a method as we could use, we 
could have two satisfactory methods, one 
the two phase or multiphase system, and the 
other would be the straight synchronous 
om. with small starting motors to start 
the large ones. I think, if we were called 
upon to supply power to Buffalo from 
Niagara Falls, it would be a toss between 
the two methods. It would depend largely 
upon the amount of power to be transmitted 
and the potential to be employed. If it were 
10,000 volts, it would be sufficiently high 
for a distance of 30 miles, if we were to 
deliver not more than 2,000 or 38,000 
horse-power. It is probable that we should 
prefer to use two wires and two sets of in- 
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for by him, compared with that of steam. 
In the city of Philadelphia the prevailing 
rate for steam is $50 per horse-power per 
year. The price, like other things, has been 
brought down by competition. My own 
judgment is that, at $50 per horse-power per 
year, steam power is not a profitable invest- 
ment; and I think that is the general im- 
pression in Philadelphia. I have heard 
nothing here to-day or last night to give me 
any idea as to how much loss there is be- 
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tween the steam plant and the point of de- 
livery and the electric plant and the point of 
delivery. I think information on this point 
would be interesting to many central station 
men. 

Mr. Stanley: Mr. Stillwell, a moment ago, 
suggested that there was a possible benefit 
to be derived from using a multiphase motor 
system. Ido not believe it. Mr. Tesla, in 
the wonderful work that he did early on 
that subject, outlined the exact conditions 
of the operation of his motor. We do not 
Want more than two currents of 90 degrees 
ri yo to produce a perfectly rotating 
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Moonlight Schedule for March. 

The following schedule was calculated on 
the basis of light one-half hour after sunset 
and one hour before moonset. Extinguish 
one hour after moonriseand one hour before 
suvrise. The schedule obtains for the whole 
of the United States. 

MARCH, 1892. 























Day of Day a | No. of 
Month. Light. Month. | Extinguish.| Hrs. 
’ H.M.| H.M. 

.M. 5.30 9.20 

- 5.30 8.10 

” 5.30 6.50 

egboserestoseoucesces oes { 

: 5.30] f 5.40 

- 5.30 4.30 

* 5.20 3.20 

™ 5.20 2.20 

= 5.20 1.40 

= 5.20 1.00 

No light. 0.00 

No light. 0.00 

No light. 0.00 

.M. 8.10 1.40 

= 9.10 2.30 

10.10 3.30 

11.10 4.30 

M 12.20 5.40 

se .20 6.40 

_. 2.20 7.40 

Lecsces ee 3.20 8.40 

Lecenes ” 4.10 9.30 

—— ns 5.00} 10.20 

beccese es 5.00; 10.10 

beeesee - 4.50; 10.00 

ceccee “8 4.50} 10.00 

- 4.50) 10.00 

wie 4.50; 10.00 

5.2 > 4.50} 10.00 

6.50/83 oe ” 4.40 9.50 

9.30! Aprili |“ 4.40' 7.10 

Total, 180.40 
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The Proposed Chicago and St. Louis 
Railroad. 


The Chicago and St. Louis Electric Rail- 
road Company has been organized for the 
purpose of building and operating an elec- 
tric railway system between the cities of 
Chicago and St. Louis, with necessary branch 
lines connecting with the towns and cities 
along the main route. Itis proposed to carry 
passengers, high class freight, express and 
mail matter, and also to supply individuals 
and towns along the road with light, heat 
and power for domestic, manufacturing and 
other purposes. 

The prospectus would indicate that this 
company proposes to put into practical op- 
eration the scheme of high speed electric 
rapid transit, 100 miles an hour being fixed 
as the standard rate to be maintained, which 
was formulated some eight years ago by the 
inventor of the system to be used, Dr. Well- 
ington Adams. 

The following isa list of a few of the gentle- 
men whom it is stated are interested in the 
project: 

Hon. David R. Francis, governor of the 
State of Missouri; Hon. Seth W. Cobb, con- 
gressman for the Ninth Missouri district; 1. 
G. W. Steedman, president of the Curtis 
Manufacturing Co.; Web. M. Samuel, pres- 
ident St. Louis United Elevator Co.; Wm. 
Somerville, president Missouri Glass Co.; 
E. 8. Rowse, financial and real estate agent; 
Francis E. Nipher, professor of electrical 
engineering, Washington University, and 
ex-president St. Louis Engineers’ Club; Prof. 
W. Trelease, director of Shaw’s Garden; 
Prof. H. 8. Pritchett, Washington Univer- 
sity; Prof. G. Hambach, Washington Uni- 
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versity; Dr. G. Baumgarten, Dr. A. V. L. 
Brokaw, Dr. Y. H. Bond, Dr. George F. 
Hulbert, Dr. Enno Sander, Dr. T. F. Pre- 
witt, Wm. H. Thompson, president Bank of 
Commerce; Ewing Hill, president Western 
Advertising Co.; Hugh Rogers & Co., Chas. 
W. Orthwein, Orthwein Bros., and vice- 
president of the Lindell Electric Railway 
Co.; Given Campbell, lawyer; John W. Har- 
rison, president Shickle, Harrison & Co., iron 
works; Frank Shapleigh, of A. F. Shapleigh 
Hardware Co., and Edwin Harrison, all of 
St. Louis; John P. Keiser, formerly presi- 
dent Laclede Gas Co., and George W. Allen, 
president Southern Hotel Co, 
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The Dodge Manufacturing Com- 
pany, Milwaukee, Ind., is sending out a 
very interesting catalogue of power traas- 
mitting machinery. 


The Lunkenheimer Brass Man- 
ufacturing Company, Cincinnati, bas 
issued a unique calendar which carries a neat 
representation of this company’s improved 
‘‘Handy” gate valve. The valve works 
both in practice and on the calendar. 


Messrs. F. R. Dravo & Company, 
Pittsburgh representatives of the Ball Engine 
Company, Erie, Pa., have made installations 
of Ball engines in the following office build- 
ings in Pittsburgh: Central District Tele- 
phone and Telegraph Building; Vandergrift 
Building; Schmidt Building. 


The Washburn & Moen Manu- 
facturing Company, the largest firm of 
wire manufacturers in the world, have re- 
cently equipped their insulated wire factory 
with the latest and best machinery obtain- 
able. Their facilities for producing the best 
quality of bare and covered wires are un- 
excelled. 

F. P. Little & Company, Buffalo, 
N. Y., have just closed a contract with the 
Western Transit Company for lighting their 
Buffalo city elevators ‘‘A & B.” The con- 
tract includes a 7x12 Rice engine, manu- 
factured by the John T. Noye Manufacturing 
Company, one E, I. cylindrical type Thom- 
son-Houston dynamo, and necessary wiring 
and equipment for 300 sixteen candle-power 
incandescent lights and four arc igus. to be 
run from the same circuit. F. P. Little & 
Company are also to erect a 10x25 3 foot 
brick building, in which to put the plant. 

Mr. A. H. England, bas severed his 
connection with the Electric Merchandise 
Company, of Chicago, as secretary and treas- 
urer, and will hereafter devote his time to 
the management of the International Register 
Company. This company has acquired the 
Pratt patents on fare registers and will be in 
a position to furnish the very best and 
modern registers in various forms for street 


car use. Special attention will be paid to 
improvements, and thoroughly reliable and 


accurate machines are guaranteed. Mr. 
England’s office is at 435 The Rookery, 
Chicago. 








*{ RECEIVER’S SALE be 


On March 22d the electric light 
plant at Van Wert, O., will be sold at 
Receiver’s Sale. 

This sale offers a rare opportunity 
for investment. 


For particulars, address 


H. C. RICHIE, Receiver, 


Van Wert, O.. 





YNAMO and Motor re- 
pairing. Armatures 


wound for any system, at 


low prices. All work guar- 
anteed. We furnish new 
Commutators. Agent for 
the ‘‘ Billberg’’ Motor and 
Generator. 





CORRESPONDENCE SOLICITED. 





AUG. HUMMLER, 
283 PENN AYE., 


SCRANTON, PA. 


FOR SALE. 


Two No. 20 500 volt Edison Railway 
Generators, 65 horse-power, complete, with 
regulating devices and in perfect working 
order, for $1,625 each. 

Three No. 10 220 volt Edison Dynamos 
complete, with regulating devices and in 
perfect order, for $700 each. 


One Hawkeye 220 volt dynamo 200 am- | 


peres for $500. 


One Hawkeye 220 volt dynamo 150 am- | 


peres for $350. 

Three Baldwin Steam Dummy Locomo- 
tives, from eight to eleven tons, two for 
$500 each—one good as new for $2,500, 
all of them were in daily use last summer. 

Address, 


Davenport and Rock Island Railway Co., 
DAVENPORT, IOWA. 





IF YOU have anything pertaining to electric 
machinery you waut to sell, send us the de- 


scription. 


IF YOU want anything pertaining to electric 
machinery, send us your inquiries. 


FRANK RIDLON & CO., 


Dealers in New and Second-Hand 


Electric Light & Power Machinery, 


196 SUMMER STREET, BOSTON. 








OR SAL E—Ten horse-power 
Baxter Motor, nearly new; 
price $400. 
ERLANCER BROS., 
549 W. Pratt St., BALTIMORE, MD. 





MACHINERY IN STOCK. 





Engine Lathes, 10 in. x 4 ft.; 11 in. x 5 ft.; 12 in. x 
6 ft.; 14in. x 6 ft.; 16 in. x 6 ft.; 18in. x 8 ft.; Win. x 
8 ft.,with tapes attachment; 22in. x12ft. and 14 ft.; 
24in. and 26 in. x 16 ft.; 30in.x 10 ft. and 18 ft.; 
36 in. and 38 in. x 20 ft.; 42 in. x 12 ft.; 56 in. x 18 ft.; 
72in. x 20ft.; 108in. x22ft. Fox Lathes, 13 in. x 
5 ft.; 14in. x 5 ft.; 15in. x 6 ft., 18 in. x6 ft. 
Lathes, 12 in. x 5 ft. 
x 6 ft.; 18in. x 6 ft.; 

Planers, 16 in. x 16in. x 3 ft.; 
21 in. x 24 in. x 6 ft.; 30in. x 80 in. x 6 ft.; 36in. x 
36 in. x 10 ft.; 42 in. x 42 in, x 12 ft.; 72in. x 60 in. x 
15 ft.; 72in. x 60 in. x 20 ft. 

Friction Shapers, 15 in., 16 in., 20 in., 

Crank Shapers, 6in.,8 in., 10 in., 12 in., 
in., 20in., 24 in., 28 in 


36 in. x 8 ft. 


22 in., 32 in. 
15 in., 16 


Screw Machines, Nos. 1, 2,8, 4, with or without | 


Wire Feed. 
Screw Machines, Nos. 5, 6, 7, 8, Power Feed. 
Presses, Nos. 51, 52, 53, Ferracute, Nos. 1, 2, 3, 
Stiles & Parker 
5 Lincoin & ‘attern Millers, No. 2. 


Hand Millers, Nos. 1 and 2, 3 Cam Cutters. 
Bolt Cutters, 14 in. to 1 in., 4 in, to2 in. 
4 ames Machines. 1 in, and 48 in. Gear | 


oC: D: and E. Horizontal Boring Machine, Newask | 
Machine Tool Co. 
P -—_ pr List of New and Second-Hand Machinery 
n Stock. 
PRENTISS TOOL & SUPPLY CO., P. 0. Box 3362, 
116 Liberty Street, New York, 
59 South Canal St., Chicago, Ill. 


Turret | 
; 14 in. x 5 ft.; 15 in. and 16 in. | 


20 in. x 20 in. x 4 ft.; 
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BATTERY 


Are you a sufferer ? substi- 


tute the Law and suffer 


no more, 
SOLE MAKERS, 


LAW TELEPHONE CO., 


85 John Street, 
NEW YORK. 
THE 


F. E. BELDEN MICA MINING CO., 


MINERS AND DEALERS IN 


MICA. 


The Mica of this Company has been put 
|to severe tests and has proved equal in 
| every respect to the best foreign mica, and 
| is for sale at less price. 


Office, 28 SCHOOL ST., 
| Room 41. BOSTON, MASS. 
F. EUGENE BELDEN, Treas. 
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NEW YORK. 





| 327 BROADWAY, 











i 


o 


CUTTER’S SWIVEL POLE PULLEY. 





GEORGE CUTTER, 
Electric $pecialties, 


333 THE ROOKERY, CHICAGO. 





SOLE MAKER OF 


CUTTER’S 


LAMP-SUPPORTING 
PULLEYS. 
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de BRADFORD SARGENT, 
NEW ENCLAND ACENT, 
Room 26, No. 620 Atlantic Ave., BOSTON, MASS. 


ALSO NEW ENCLAND ACENT, 


THE STIRLING WATER-TUBE SAFETY BOILER COMPANY. 


























INDEX Of INVENTIONS FUR WHICH LETTERS 
PaTENTS OF THE UNITED STATES WERE 
‘ISSUED ON _Fesru ARY 23, 1592. 


469,515 Electric aameiitiene Michael Von Dolivo- 
Dobrowolsky, Berlin, Germany, assignor to the 
Allgemeine Elektricitats- Gesellschaft, same place. 

469,522 Electric cable; Hammond V. Hayes, 
Cam bridge, Mass. 

469,538 Process of and apparatus for electroplat- 
ing the hulls of \k +: Alexander D. Buchanan, 
Long Island City, N. 

469,649 469,650 Signal device for telephone pay 
stations; William Gray, Hartford, Conn., assignor 
of one-half to Chas. Soby, same place. 

469,652 Automatic advertising apparatus; Wm. 
Cc. Jennings, Camden, N. J., assignor to the Jen- 
nings Machine Co. of New Jersey. 

469,656 Electric lighting system; James F. McEI- 
roy, Albany, N. Y. 


Marcu 2, 1892. 


469,672 Electro-magnet; Andrews D. Ayres, Kala- 
mazoo, Mic: 
469,706 Telephony ; 
vam. N. Y. 

469,712 Device for controlling electric motors; 
Albert L. Parcelle, Boston, Mass. 

469,717 Power transmitting mechanism for cars; 
Enoch Prouty, Chicago, Ill, assignor to himself 
and Edwin J. Noble, same place. 

469,723 Underground electric conduit; Edward 
P. Robbins, Cincinnati, O. 

469,725 Dynamo-electric 
ae, Chicago, Ill. 

69,730 Journal box; William O. Wakefield, Lynn, 
mon, ., assignor to the Thomson-Houston Electric 
Co. of Connecticut. 

469,745 Non-interfering fire alarm telegraph box; 
Frank F. Loomis, Akron, O. 

469,750 Automatic trolley catch; Stephen A. 
Shepard and Frederick P. Lang, Allegheny, Pa., 
said Lang assignor of one-fourth to said Shepard. 

469,765 Distributing box for cable systems; 
Charles H. Wilson, Chicago, Ill., assignor to the 
American Bell Telephone Co., Boston, Mass. 

469,782 Telephone transmitter: Joseph C. Gould- 
ing, Cardiff, assignor to Woodhouse & Rawson 
United, Limited, London, England. 

469,792 Electrically heated smoothing iron; 
Willis Mitchell, Malden, assignor to the Butterfield- 
Mitchell Electric Heating Co., Boston, Mass. 

469,796 469,797 Galvanic electric plaster; John 
W. Shults, Wichita, Kan. 

469,799 Electric locomotive; Thomas L. Willson, 
Brooklyn, N. Y. 

469,800 Electric 
Wayne, Ind. 


William C. Lockwood, New 


machine; Elmer A. 


meter; James J. Wood, Fort 





JOHN A. BARRETT, 


ELECTRIGAL ENGINEER & EXPERT, 


13 PARK ROW, 
NEW’ YORE. 





Room 28. 








Put up in One Pound Cans. 
‘punog Jad $309) 0)), ‘e0ldg 














ALWAYS READY FOR USE. 
Every Electric Light Plant Should Have It. 


CHAS. A. SCHIEREN & CO., 


Fatentees and Sole Manufacturers 


Perforated Electric Leather Belting 


47 Ferry Street, New York. 
119 High Street, Boston. 
226 N. Third Street, Phila. 
46 S. Canal Street, Chicago. 


BICKFORD & FRANCIS 


ing Copal 


£51 
BUFFALO, N. Y. 


OUR B C & D BRAND 
LEATHER BELTING 


Fully Guaranteed. 





Exchange Street, 
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